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FIGURES  OF  THE  MONTH . 

IncludM  Electronic!  Output  Index,  o  business  barometer  for  management 

INDUSTRY  REPORT  . 

Top-level  news,  trends  and  market  interpretations 

TRANSISTORIZING  COMMUNICATIONS  EQUIPMENT,  by  Gerald  S.  Epstein,  John  A.  Busk  and  Boyd  Skellhom 
Design  circuitry  of  a  practical  piece  of  equipment  using  transistors  throughout 

PHASE-LINEAR  TELEVISION  RECEIVERS,  by  Hurbert  Kiehne  and  Stanley  Maxur . 

Modified  standard  circuits  give  better  fringe  reception  without  smear 

GUIDED  MISSILE  TEST  CENTER  TELEMETERING  SYSTEM,  by  Sum  L.  Ackarman  and  JanMS  B.  Wynn,  Jr... 
Remote  instrumentation  at  Air  Force  Coribbean  test  center 

MONTREAL  CBC  MASTER  CONTROL,  by  Robert  H.  Tenner  . 

Largest  North  American  broadcast  control  uses  novel  techniques 

HIGH-SPEED  PRINTER  FOR  COMPUTERS  AND  COMMUNICATIONS,  by  John  J.  Wild . 

Converts  binary-coded  signals  into  typewritten  copy  at  5,000  words  per  minute 

VOLTAGE— LIMITING  CIRCUn',  by  Frank  R.  Bradley  end  Rowley  P.  McCoy .  .  . 

Computer  circuit  to  limit  vorioble  voltages  within  specific  ranges  finds  use  in  other  industrial  opplkotions 

SLOPE  CONTROL  FOR  RESISTANCE  WELDING,  by  W.  B.  Hills  . 

Improves  welds  by  making  welding  current  increase  groduolly  to  final  value 


ORGAN-PIPE  RADAR  SCANNER,  by  K.  S.  Kelleher  and  H.  H.  Hibbs . 

Beam  formation  is  accomplished  use  of  o  rotating  horn  feeding  woveguide  elements 

AUTOMATIC  IONOSPHERE  RECORDER,  by  John  M.  Corrall  . 

Equipment  used  at  five  stations  in  the  Arctic  will  help  predict  radio  receiving  conditions 

MAGNETIC  AMPLIFIER  HAS  HIGH-IMPEDANCE  INPUT,  by  George  M.  Ettinger . 

Combines  saturable  reactors  ond  tubes  to  measure  very-lew-frequency  phenomena 

HOW  TO  DESIGN  R-F  COUPLING  CIRCUITS,  by  Warren  B.  Braene . 

Consolidates  and  simplifies  procedure  for  designing  transmitter  output  circuits 

PRECISE  FUNCTION  GENERATOR,  by  C.  N.  Pedersen,  A.  A.  Gerlach  and  R.  E.  Zenner _ 

Phototube  feedbock  loop  forces  ert  trace  to  follow  curve  drawn  in  white  on  contrasting  chart 

COMPUTER-RECORDER  FOR  RATIO  MEASUREMENTS,  by  A.  A.  Gerlach  and  D.  H.  Pkkens 
Instrument  for  measuring  ratio  between  recurrence  rates  of  pulses  from  two  different  sources 


TUBE  COMPARISON  CHART  (Reference  Sheet),  by  J.  R.  Heck  .  14S 

Preferred  types  as  well  as  representative  tubes  are  compared  at  a  glance 

CBOSSTALX . 17  ELECTRONS  AT  WOBX . ISt  PRODUCTION  TECRNIQUES .  ISO  NEW  PRODUCTS . 2tl 

NEWS  PROM  THE  FIELD . JM  NEW  BOOKS . 341  BACKTALX . 351  INDEX  TO  ADVERTBEXS  (Lent  Page) 


DONALD  G.  FINK,  Id'rtor;  W.  W.  MncDONALD,  Managing  Editor;  John  Markus,  Via  Zeluff,  A.  A.  hAcKenxie,  James  D.  Fahnestock,  Aseo- 
ciote' Editors;  William  P.  O'Brien,  Ronald  K.  Jurgen,  John  M.  Carroll,  Assistant  tditors;  Fred  Goldberg,  News  tditor,  Ann  Mostropolo, 
Marilyn  Wood,  Editorial  Assistants;  Gladys  T.  Montgomery,  Washington  IdHor;  Harry  Phillips,  Art  Director;  E.  Luke,  Art  Assistant 

KEITH  HENNEY,  Consulting  IdHor 

H.  W.  MATEER,  Publisher;  WALLACE  B.  BLOOD,  Manager,  R.  S.  Quint,  Buyers'  Guide  Manager;  N.  F.  Cullinan,  Promotion  i  Research 
Assistants;  H.  E.  Hilty,  Clos^ied  Manager;  D.  H.  Miller,  Jomes  Girdwoed,  New  York;  Wm.  S.  Hodgkinson,  New  England;  Warren  W.  Skew,  Phil¬ 
adelphia;  C.  D.  Wardner,  Chicago;  J.  L.  Phillips,  Cleveland;  T.  H.  Cormody,  R.  C.  Alcorn,  San  Francisco;  Carl  W.  Dysinger,  Los  Angeles;  Ralph 

C.  Maultsby,  Atlanta 

®May,  1952  ELECTRONICS  Vol.  25,  He.  5 

Mvmlnr  ABC  xod  ABP  RBV 

Publlabed  BODthly  wlUi  ui  additlORial  tsBOe  I0  Jium  b?  MeOrew-HIU  PubUthliif  CompM^,  Inc..  Janet  B.  McOrav  Founder.  PuMleatfan  OBaa,  North 

Broadway.  Albany  I.  N.  Ye 

Cxaaativa.  Cditarial  and  AdvartMnt  OBaaa:  MaOrM-HHI  Balldlnt.  W.  42nd  tt..  Naw  Varti  39.  N.  Y.  Curtla  W.  McOrav.  Preddent;  Willard  Charaltar.  Jba^To 
JOM^  A.  Oorardl,  Ylea-rrealdeiit  and  Traaturer;  John  J.  Cook^  Beeratary:  Paul  MoataMnery,  Bailor  Vlee-PreNdent.  Pabllratlona  DlrlNoa;  Ralph  B.  Badth. 
Editorial  Dlreetor:  neltoa  Bond.  Ylee-Pretldeot  and  DIreetor  of  AdvertUlaf:  J-  M  Blaekbum.  Jr.,  Vleo-Prealdent  and  Director  of  Circulation. 

tnbaerlatlanB:  Addraaa  aarraapaadanaa  ta  Claatranica— BabaerlatloR  tarvlaa.  93$  W,  42fkd  tt..  Naw  Yarh  3$,  N.  Y.  Allaw  tan  dayi  tar  ehanaa  af  addraaa.  tnbafvMlaMan 
aallaltad  aniy  fraai  paraana  anpatad  In  the  ary,  raaaarah.  datifn.  pradaetlaa.  malntananaa  and  aaa  at  aliatranla  and  Indnatrlal  aantral  aampananta.  parts  and  and  pradaafs.  Faal* 
tiaa  and  aampany  aannaatlan  masl  ba  Indlaatad  an  aabaeriptlan  ardara. 

BInfla  eoplea  T5d  for  UBltad  Btataa  and  ponaes.doni«.  and  Canada;  tl.M  for  latln  Amerloa:  St.OO  for  all  otbar  fotald  eouatrlaa.  Buyera'  Oulda  SIM.  MbaertpdanraUB 
-I*Bltad  Butea  and  pnaaeaNona.  td.ad  a  year;  19.00  for  two  years.  Canada.  910  00  a  year;  $14.00  for  two  rears.  Otbar  western  beinl«Dbere  coantrlaa.  $15.00  a  year;  9x5.00 
for  two  years.  All  other  countrlea  ^.00  a  year;  00  for  two  years.  Altered  as  aeeond  rlaan  mattar  OufTMt  19.  1990.  at  tha  Pom  Offlre  at  Albany.  N.  T.,  wn^  art  of 
>far.  S.  1979.  Printed  In  U.  8.  A.  Copyrtyht  19.M  by  Mrflraw-HlU  Pubtlahlnc  Co..  lDe.^AIl  TUihtR  Reaera^.  BRANt'H  OPriCEB:  520  North  Mtohlpan  Avenue.  CInnaBn  11. 
111.;  $8  Poet  Street.  Baa  Prandnro  4;  iUd«Trb  House  Aldwyrh.  London.  WC.  $ :  Waabln 4ton.  D.  C.  4:  PbHadelphla  t:  Cleveland  15:  Detroit  18:  8t.  Loula  8:  Boston  18:  1921 
Hbodaa  Haverty  Bldf..  AUaaU  8.  Oa.l  1111  WllalUre  Blvd..  Ua  Anfelea  IT:  788-8  Ollrer  Rutldlnc.  Plttaborgta  81  rLECTRONICB  la  tndexad  rerilarly  In  Tbs  Bnctneerlnp 
Uidax. 


1 1  iniiiitllllll 


lliitn 


^  PAINTING  FIRING  TEMPERING  TINNING  WASHING 

Ac  the  glass  win-  The  glass  is  then  Windows  are  semi-  Windows  are  tinned  After  tinning,  the 

dows  for  Marion  fired  at  a  closely  tempered  by  a  blast  in  a  solder  pot  using  glass  is  allowed  to 

jj^ggedized  Meters  controlled  temper-  of  compressed  air,  f63,  37  solder  with  cool.  Windows  are 

anwly  revolve  on  ature  of  1150°.  A  triggered  by  a  1%  ammonium  then  racked  in  a 

a  turntable,  their  stainless  steel  con-  photo-cell.  The  du-  chloride  in  glycerin  modified  dishwash- 

edges  are  coated  veyor  belt  carries  ration  and  pressure  as  a  flux.  Glass  er  and  washed  thor- 

with  H  a  no  via  windows  through  of  the  blast  are  con-  enters  the  solder  oughly  in  order  to 

Chemical  ^130 A  the  oven  at  a  rate  trolled,  according  pot  at  about  the  neutralize  and  re- 

p^tinum  alloy.  of  three  inches  per  to  the  size  of  the  solder  temperature,  move  flux  and  to 
minute.  glass  window.  which  is  closely  con-  provide  optically 

trolled  at  500°.  clear  surfaces. 


marion  methods 

make  better  hermetic  seals  for  Ruggedized  instruments 


Current  demands  on  industry  by  the  mobilization  program  accen¬ 
tuate  the  importance  of  efficient  production  methods.  Marion’s 
method  of  metalizing  and  tinning  glass  has  helped  us  to  get  better 
seals,  to  lower  our  costs  and  to  increase  production. 

This  is  only  one  of  a  number  of  methods  which  Marion  is  presenting 
in  the  hope  that  some  of  them  will  help  you  as  they  have  helped  us. 
We  will  be  pleased  to  furnish  you  with  more  detailed  information 
if  desired. 


MARION  ELECTRICAL  INSTRUMENT  CO.,  401  CANAL  ST.,  MANCHESTER,  N.  H. 


PANEL  METERS 


umiBi  V- 

mm\ 

M 

2 


May.  1952  — ELECTRONICS 


THIS  IIHTERESTIIVG  QEARTERLY  WILL  RE 
MAILED  FREE  TO  ANY  PART  OF  THE  WORLD 


ITALY 


Ing.  Silvio  Garrone, 
Piazza  Della  Marina,  : 
Rome. 


NEW  ZEALAND 

Richardson,  McCabe  &  Co.  Ltd., 
P.O.  Box  792, 

Wellington. 

NORWAY 

J.  L.  Nerlien  A/S, 

Ncdre  Slottsgt.  1 3, 

Oslo. 

SOUTH  AFRICA 

Johnson  &  Phillips  South  Africa 
(Pty.)  Limited, 

P.O.  Box  552, 

Germiston. 

SWEDEN 

Ingeniorslirma  Hugo  Tillquist 
Nybrokajen  7,  Postbox  7026, 
Stockholm  7,  ^ 

SWITZERLAND 

Camille  Bauer, 
Domacherstrasse  18 
Basel. 


AUSTRALIA 

Messrs.  Watson  Victor  Limited, 
9-13,  Bligh  Street, 

Sydney,  N.S.W. 

BELGIUM 

Paul  Groeninckx, 

Avenue  Jean  Stobbaerts,  43, 
Brussels. 

CANADA 

The  J.  W.  Ellis  Industries, 

42,  Lombard  Street, 

Toronto. 

DENMARK 

Ditz  Schweitzer, 

Norre  Voldgade,  48, 
Copenhagen,  K. 

FRANCE 

Jacques  Peris  Fils, 

4,  Avenue  de  I’Opira 
Paris  I. 

HOLLAND 

Geo.  C.  F.  Kauderer, 

Muiden. 

INDIA 

Adair,  Dutt  Sc  Co.  (India)  L.td., 

5,  Dalhousie  Square. 

Calcutta. 


U.S.A. 


Muirhead  Sc  Co.  Ltd., 
Elmers  End,  Beckenham. 
Kent.  England. 


TECHNIQUE  IS  ALSO  PUBLISHED  IN  FRENCH.  IF  THIS  EDITION 
IS  REQUIRED,  MARK  YOUR  COUPON  ^'EDITION  PRAN^AISE" 


FILL  IN  THIS  COUPON  AND  MAIL  TO  US  OR  OUR  AGENTS  I 

(SEE  LIST  ABOVE)  I 

Please  mail  me,  free  of  charge, 
the  quarterly  journal 
of  instrument  engineering 

kiAMe 

PoatmoM 

rOHPANY  ..  .  ‘ 

“  technique  ” 

published  by 

-  Anruipex  ij  '  ‘ 

Muirhead  d  Co.,  Limited. 

iLECTRONICS  74 

MUIRHEAD  &  Co.  Ltd. 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 

BECKENHAM  •  KENT  •  ENG  LAND 

Telegrams  and  Cables :  MUIRHEADS  ELMERS-END 


PRECISION 


MUIRHEAD 


ELECTRICAL  INSTRUMENTS 


ELECTRONICS  — May,  1952 


3 


Elictronics  Qyfpttt  Index 


$2,690,000  $3,740, 000-r  $6,670,000 


e-estimated 


Ytor  Ago 

Previous  Month 

Latest  Month 

144.1 

15S.0 

158.5^ 

Fob.  ’51 

Jan.  '52 

Fob.  '52 

JFNi^NJJASOR  BJFHtMJJ»$0«tJfNAHJ  JASOIDJFHANJ  JASOR  D  iFURRJJASORBJF 
1947  1948  1949  1950  1991  1952 


FIGURES  OF  THE  MONTH 


Year 

Previous 

Latest 

Year 

Previous 

Latest 

Ago 

Month 

Month 

Ago 

Month 

Month 

RECEIVER 

TV  AUDIENCE 

PRODUCTION 

(Source:  NBC  Research  Dept.)  Mar '51 

Feb '52 

Mar '52 

(Source:  RTMA) 

Feb  '51 

Jon  '52 

Feb  '52 

Sets  in  Use-  total . .  . 

11,748,400 

16,129,300 

16,535,100 

Television  sets  . 

679,319 

404,933 

409,337-p 

Sets  in  Use-netw'k  conn. 

9,950,200 

15,262,600 

15,642,200 

Home  Radio  sets . 

764,679 

368,875 

418,808-p 

Sets  in  Use- New  York. 

2,240,000 

2,840,000 

2,890,000 

Portable  sets  . 

79,859 

68,433 

72,866-p 

Sets  in  Use-Los  Angeles 

877,000 

1,100,000 

1,125,000 

Auto  sets  . 

437,779 

195,147 

267,779-p 

Sets  in  Use— Chicago . . . 

890,000 

1,093,000 

1,110,000 

RECEIVER  SALES 

COMMUNICATION  AUTHORIZATIONS 

(Source:  Licensee  figures) 

Jan  '51 

Dec ‘51 

Jan '52 

(Source:  FCC) 

Feb '51 

Jan  '52 

Feb '52 

Television  sets,  units. . . 

633,708 

384,112 

462,252 

Aeronautical  . 

30,722 

31,076 

31,707 

Electric  radio  sets,  units 

602,726 

498,140 

390,005 

Marine  . 

28,854 

34,310 

34,660 

Battery  sets,  units . 

95,588 

92,533 

45,578 

Police,  fire,  etc . 

8,625 

10,292 

10,442 

Auto  sets,  units . 

203,538 

212,417 

165,549 

Industrial  . 

8,229 

11,859 

12,237 

Television  sets,  value. 

$126,908,218 

$62,450,714 

$82,105,399 

Land  Transportation  . . . 

3,934 

4,700 

4,767 

Electric  radio  sets,  value  $16,879,994 

$9,830,047 

$8,046,422 

Amateur  . 

91,290 

103,570 

105,016 

Battery  sets,  value .... 

$1,782,364 

$1,711,553 

$893,100 

Citizens  Radio . 

444 

792 

833 

Auto  sets,  value . 

$5,881,445 

$6,191,627 

$4,693,660 

Disaster  . 

0 

26 

26 

Experimental  . 

475 

425 

359 

RECEIVING  TUBE  SALES 

Common  carrier  . 

837 

877 

895 

(Source:  RTMA) 


EMPLOYMENT  AND  PAYROLLS 


Receiving  tubes,  new  sets 

26,934,347 

15,763,221 

17,608,162 

(Source:  Bur.  Labor  Statistics) 

Jan  '51 

Dec  '51 

Jan  ‘52 

Rec.  tubes,  replacement. 

8,237,372 

6,338,157 

6,623,798 

Prod,  workers,  electronic 

267,800 

272,100-r 

270,700-p 

Receiving  tubes  gov't... 

220,292 

3,209,025 

2,877,177 

Prod,  wkrs.,  radio,  etc.  . 

180,500 

170,900-r 

169,700-p 

Receiving  tubes,  export. 

1,429,783 

1,426,292 

1,153,270 

Av.  wkly.  earnings,  elect. 

$6011 

$65.08-r 

$6599-p 

Picture  tubes,  to  mfrs. .  . 

634,080 

340,192 

330,431 

Av.  wkly.  earnings,  radio 

$57.55 

$60.61-r 

$60.90-p 

Av.  weekly  hours,  elect.. 

41.3 

42.4 

42.6-p 

BROADCAST  STATIONS 

Av.  weekly  hours,  radio. 

40.8 

41.6-r 

41.6-p 

(Source:  FCC) 

Mar  '51 

Feb  '52 

Mar  '52 

TV  Stations  on  Air ...  . 

107 

108 

108 

STOCK  PRICE  AVERAGES 

TV  Stns  CPs-not  on  air 

2 

0 

0 

(Source:  Standard  and  Poor's) 

Mar '51 

Feb '52 

Mar '52 

TV  Stns-Applications  . 

396 

506 

521 

Radio-TV  &  Electronics 

232.0 

276.2 

295.7 

AM  Stations  on  Air.  .  . . 

2,239 

2,336 

2,339 

Radio  Broadcasters  . . . 

212.1 

268.8 

286  9 

AM  Stns  CPs— not  on  air 
AM  Stns-Applications  . 

FM  Stations  on  Air  .  . 

FM  Stns  CPs— not  on  air 
FM  Stns-Applications  . 

NETWORK  BILLINGS 


/  Quorterly  Figures  — "  —  ^ 

Yeo'  Previous  Latest 

INDUSTRIAL  Ago  Quorter  Quarter 

EQUIPMENT  ORDERS 

(Source:  NEMA)  4th '50  3rd '51  4th '51 

Dielectric  Heating .  $370,000  $210,000  $560,000 

Induction  Heating .  $1,120,000  $3,960,000-r  $3,400,000 


Source:  Pub.  Info.  Bureau) 

Feb '51 

Jon  '52 

Feb  '52 

AM/FM-ABC  . 

$2,702,721 

$3,307,464 

$3,177,970 

AM/FM-CBS . 

$6,097,737 

>  $5,160,182 

K788,561 

AM/FM-MBS  . 

$1,426,705 

$1,678,409 

$1,600,399 

AM/FM-NBC  . 

$4,731,626 

$4,331,884 

$3,994,018 

TV-ABC . 

$1,254,851 

$2,007314 

$2,120,911 

TV-CBS  . 

$2,600,339 

$5,109,023 

$5,103,043 

TV-Dumont  . 

$406,079 

$717,148 

$748,544 

TV-NBC  . 

$3,949,360 

$7,380,307 

$6,813,549 

P- 

-provisional;  r- 

INDUSTRIAL  TUBE  SALES 

(Source:  NEMA)  4th '50 

Vacuum  (non-receiving)  $4,380,000 


Gas  or  vapor  . 

Phototubes  . 

Magnetrons  and  velocity 
modulation  tubes  ... 


$2,100,000 

$280,000 


3rd '51 
$8,420,000 
$2,620,000 
$280,000-r 


4th '51 
$14,300,000 
$3,170,000 
$400,000 
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Lifting  of  Freeze  Opens  Up  New  Television  Markets 


Effect  of  April  14  FCC  order 
largely  psychological  this  year, 
but  it  will  start  a  new  boom  in 
1953 

Psychological  lift  given  the  tele¬ 
vision  business  by  the  Federal  Com¬ 
munications  Commission’s  April  14 
thaw-out  of  the  3H-year  freeze  on 
new  station  licenses  is  substantial, 
despite  advance  discounting. 

First  construction  permits  will 
not  be  i.ssued  until  July  1.  Competi¬ 
tion  for  specific  channels  will  delay 
licenses  indefinitely  in  some  cases. 
Neither  transmitters  nor  receivers 
will  be  immediately  available  in 
quantity  for  new  ultra-high-fre¬ 
quency  channels  which  constitute  a 
large  part  of  the  long-awaited  tv 
‘lebensraum.’  So  actual  business  in¬ 
creases  may  not  be  startling  in  1952 
(p.  5,  Electronics,  March). 

But  by  mid-1953  a  new  boom 
should  be  rolling.  Lifting  of  the 
freeze  makes  television  potentially 
one  of  the  biggest  businesses  in  the 
United  States,  and  there  are  few 
people  now  who  don’t  know  it. 


W  Station  Totals  — Today  there  are 
108  commercial  television  stations, 
all  operating  on  very  high-frequency 
channels  2  to  13  (54-216  me).  Up 
to  509  more  will  be  licensed.  Eighty 
of  these  can  be  ‘educational’  in  char¬ 
acter,  selling  no  advertising. 

Ultra-high-frequency  channels  14 
to  83  (470-890  me) ,  until  now  strict¬ 
ly  experimental  and  largely  unused, 
will  also  be  issued  for  as  many  as 
1,436  new  stations.  Of  these,  162 
can  be  educational. 

Licenses  thus  become  available  to 
a  total  of  2,053  stations  in  1,291 
communities  in  the  U.  S.,  its  posses¬ 
sions  and  territories. 

W  Licensing  Approach— Between  now 
and  July  1  operators  of  30  vhf  sta¬ 
tions  ordered  to  move  to  other  vhf 
channels  to  minimize  interference 
must  indicate  when  and  how  they 
propose  to  do  so.  Some  523  applica¬ 
tions  for  new  station  licenses  which 
have  accumulated  in  Washington 
since  September  1948  must  be  re¬ 
submitted  on  new  forms.  And  still 
more  virgin  applicants  who  want 
licenses  must  file  by  the  same  date. 


The  Commission  expects  to  re¬ 
ceive  a  total  of  about  1,260  requests 
for  frequencies  by  midsummer. 

The  vhf-station  frequency  shifts 
will,  it  is  said,  be  handled  quickly. 
Priority  will  then  be  given  applica¬ 
tions  from  big  cities  having  no  sta¬ 
tions  and  located  40  miles  or  more 
from  existing  services.  Considera¬ 
tion  will  simultaneously  be  given 
cities  requesting  uhf  licenses  and 
less  than  40  miles  from  existing  sta¬ 
tions,  those  in  which  all  vhf  chan¬ 
nels  are  occupied  but  uhf  channels 
are  available,  those  with  no  local 
station  but  within  40  miles  of  one, 
those  w'ith  one  local  station  but  40 
miles  or  more  away  from  others  and 
cities  having  two  or  more  services 
within  40  miles  ...  in  this  order. 

Applicants  must  specify  desired 
channels,  in  accordance  with  a  long 
list  prepared  by  FCC  showing  those 
available  in  American  cities.  The 
Commission  plans  to  consider  appli¬ 
cations  channel  by  channel  rather 
than  community  by  community. 
Where  competition  for  the  same 
channels  in  specific  areas  is  keen 
there  will  be  hearings,  which  will 


Autronic  Eye  Deflects  Car  Headlights 


Foctory-installed  extra  for  1952  Old$mobiles  ond  Cadillacs,  a  multiplier  phatotube  mounted  inside  the  windshield  auto¬ 
matically  deflects  headlights  from  high  to  low  beam  at  the  approach  of  onother  car,  puts  them  bock  up  after  it  passes. 
Good  streetlighting  will  also  hold  lights  down.  A  footswitch  permits  the  device  to  be  overruled.  Amplifier  ond  relay  ore 
placed  under  the  engine  hood.  Power  is  supplied  by  the  cor  bottery.  Price  is  $53.95 
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from  the  floor  of  the  convention. 
Over  $150  thousand  will  be  spent 
on  new  equipment  and  construc¬ 
tion,  and  $350  thousand  worth  of 
on-hand  equipment  will  also  be 
provided  by  the  networks  partici¬ 
pating  in  the  pool. 

►Pooled  Equipment — During  floor 
coverage,  the  tv  pool  will  use  eight 
cameras,  six  of  which  will  be 
working  constantly.  The  other  two 
are  for  emergency  use. 

The  cameras  alone  will  require 
almost  two  miles  of  coaxial  cable 
within  the  amphitheatre,  one-half 
mile  of  camera  cable  and  another 
mile  of  .shielded  wire.  Operation 
will  require  the  services  of  32 
technicians. 

Sound  will  be  picked  up  by  55 
microphones.  Every  delegation, 
the  speakers’  platform,  a  com¬ 
mentator,  the  orchestra  and  crowd 
noise,  will  have  one  apiece.  At  a 
cost  of  $250  for  both  conventions, 
independent  stations  can  buy  four 
audio  lines  carrying  activities 
from  the  speakers’  rostrum;  the 
delegations,  music  or  audience  re¬ 
action. 

►Getting  Ready — Construction  of 
special  radio-tv  studios  and  prepa¬ 
ration  for  placing  equipment  on 
the  convention  floor  is  expected 
to  be  completed  by  June  14th.  The 
networks  hope  to  have  approxi¬ 
mately  three  weeks  for  ironing 
out  kinks  before  the  first  conven¬ 
tion  starts. 

After  The  Freeze- 
Steel,  Please  • 

NPA  tells  broadcasters  how  to 
self-allocate  material 

J.  Bernard  Joseph,  Chief  of  the 
Broadcast  and  Communications 
Equipment  Section,  Electronic  Di¬ 
vision  of  the  National  Production 
Authority,  told  engineers  meeting 
at  the  NARTB  convention  in  Chi¬ 
cago  how  to  keep  their  stations 
going  as  well  as  plan  for  new  con¬ 
struction. 

Maintenance,  repair  and  operat- 

(Continued  on  pogc  8) 
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Maximum  erp  on  vhf  channels 
2  to  6  is  100  kw.  On  7  to  13  it  is  316 
kw.  And  on  uhf  channels  14  to  83 
it  is  1,000  kw. 

Minimum  geographical  spacing 
for  vhf  stations  operating  on  the 
same  channel  ranges  from  170  to 
220  miles.  Minimum  for  uhf  is  155 
to  205  miles.  Three  zones  have  been 
set  up  on  the  basis  of  population 
density  and  anticipated  transmis¬ 
sion  phenomena,  and  this  accounts 
for  the  latitude. 

Engineers  who  have  been  critical 
of  ‘outmoded’  standards  of  good  en¬ 
gineering  practice  can  throw  away 
their  books.  Just  about  the  only 
thing  that  remains  unrevised  in  new 
FCC  printed  matter  released  con¬ 
currently  with  lifting  of  the  freeze 
pertains  to  the  desirability  of  en¬ 
closed,  rack-mounted  tv  equipment. 


almost  certainly  result  in  consider¬ 
able  delay.  Petitions  for  modifica¬ 
tion  of  construction  permits,  once 
these  are  issued,  will  be  handled  as 
a  .separate  matter  and  probably  not 
with  the  dispatch  of  new  and  un¬ 
contested  applications.  Requests  for 
permission  to  modify  existing  sta¬ 
tions,  except  as  encouraged  in  the 
new  rules  and  regulations,  will  be 
subject  to  an  even  greater  delay. 

Channel  assignments  will,  we  are 
told,  hold  for  at  least  a  year,  with 
few  exceptions. 

►  Technical  Details  -  Minimum  effec¬ 
tive  radiated  power  for  television 
stations  is  now  fixed  at  50  kilowatts 
for  those  serving  cities  having  a 
population  of  a  million  or  more, 
10  kw  for  those  with  over  250,000 
people,  2  kw  over  50,000  and  1  kw 
under  50,000. 


Party  leaders  selected  Chicago's 
International  Amphitheatre,  in¬ 
stead  of  the  Chicago  Stadium,  for 
both  major  political  conventions, 
because  the  57,000-square-foot  am- 


Sixty  percent  of  U.  S.  population  will  be  within  range  of  television  stations  on 
tronscontinentol  television  network.  Solid  lines  show  present  hookup  and  doshed 
lines  include  eight  cities  to  be  added  by  the  time  Republicans  convene  July  7 


40  new,  helpful  applications 
for  Sylvania  Crystal  Diodes 
. . .  never  before  published 


Partial  List  of  Contents 
includes  How  to  Make: 


A  Tuned  Cry$tal-Type  Signal 
Tracer. 

A  Square-law  D.C.  Voltmeter 
An  FM  Dynamic  Limiter. 

An  Amplitude  AAodulator. 

An  Audio-Frequency  Micro* 
volter. 

A  Spike  Generator. 

A  Voltage-Selective  Circuit. 


A  Linear  Voltmeter  for  Built-in 
Instrumentation. 

An  Amplifier  Protective  Relay. 
A  Voice  (Modulation)  Con¬ 
trolled  Relay. 

A  High-Resistance  Crystal 
Voltmeter. 

A  TV  Antenna  Orientation 
Meter. 
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ing  supplies  (MRO),  as  well  as 
minor  capital  additions  and  installa¬ 
tion  materials  can  be  sought  with¬ 
out.  a  priority,  but  once  a  priority 
rating  is  applied  under  Controlled 
Materials  Plan  Regulation  5  (CMP 
5)  a  station  must  continue  under 
its  provisions.  The  MRO  materials 
are  limited  to  a  quota  of  $1,000  for 
each  category  in  any  one  calendar 
quarter. 

►Big  Stuff — Prospective  broad¬ 
casters  have  some  hope  of  self¬ 
allocating  enough  steel,  copper  and 
aluminum  under  CMP  6  to  take 
care  of  modest  needs.  They  can 
obtain  per  calendar  quarter  25  tons 
of  steel,  2,000  pounds  of  copper 
and  1,000  pounds  of  aluminum.  If 


Transistor  Output 

New  companies  entering  field 
will  eventually  ease  shortage 

One  company  is  now  selling  and 
delivering  transistors  in  small 
quantities  for  general  experi¬ 
mental  and  developmental  work. 
These  are  the  point-contact  type, 
priced  near  $10.  Large-scale 
operations  are  hoped  for  by  the 
end  of  1952. 

Junction  transistors  are  not  yet 
commercially  available  from  any 
manufacturer. 

►General  Outlook — A  less  optimis¬ 
tic  delivery  situation  exists  in  the 
field  in  general.  Even  though 
many  companies  heretofore  not 
engaged  in  transistor  production 
are  obtaining  licenses  from  West¬ 
ern  Electric  to  begin  operations, 
their  effect  on  the  overall  picture 
will  not  be  felt  for  some  time. 

One  important  reason  for  the 
delay  is  that  it  takes  time  even 
to  initiate  production  of  such  a 
totally  new  device.  Because  of  the 
physical  nature  of  the  transistor, 
many  additional  difficulties  arise 
when  substantial  volume  is  sought. 

►Government’s  Role  -  Another  fac¬ 
tor  affecting  availability  is  that 
the  government  has  a  big  say 
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they  can’t  make  do  with  these 
amounts,  the  alternative  is  applica¬ 
tion  to  NPA  for  specific  permission, 
which  may  take  a  long,  long  time. 

Joseph  admitted  that  such  ap¬ 
plication  might  have  to  be  made 
for  sufficient  copper.  He  pointed 
out,  furthermore,  that  a  tower 
using  100  tons  of  steel  would  have 
to  be  built  so  as  to  use  the  allot¬ 
ment  of  25  tons  during  each  of  four 
quarters.  If  stored  more  than  45 
days  it  comes  under  a  stockpiling 
regulation. 

Applicant  must  have  a  valid  FCC 
construction  permit  before  he  can 
start  using  any  allotment.  Foreign 
steel  is  not  subject  to  NPA  regu¬ 
lations,  but  may  be  scarce  and 
costly. 


Gains  Momentum 


Experimental  radio  transmitter  built 
ot  General  Electric.  It  uses  germonium 
transistor  (right)  and  has  broadcasting 
range  of  several  hundred  feet 

about  where  transistor  output 
goes.  At  present  the  military  is 
taking  a  sizeable  percentage  of 
transistor  output,  probably  well 
over  half. 

Answers  to  the  military’s  re¬ 
quirements  for  transistors  may  be 
forthcoming  at  the  Symposium  on 
Progress  in  Quality  Electronic 
Components  to  be  held  in  Wash¬ 
ington  May  5th  through  7th.  Lt. 
Colonel  William  F.  Starr  of  the 
Department  of  Defense  will  speak 
on  the  subject,  “Availability  of 
Transistors’’. 


DeForest  Files 
Transistor  Patent 

Lee  Deforest,  a  tube  man  if  there 
ever  was  one,  has  just  applied  for 
a  patent  covering  one  aspect  of 
transistor  design. 

Dr.  DeForest  disclosed  his  active 
interest  in  solid-state  electronics 
at  a  testimonial  dinner  commem¬ 
orating  his  50th  year  in  radio  and  8 

invention  of  the  three-element 
electron  tube. 

House  Passes  Big  "53 
Military  Electronics  Bill 

$900-million  identifiably  in  our 
field,  rest  spread  through 
Defense  Department  budget 

The  1953  military  appropriations 
bill  passed  by  the  House  but  not 
yet  acted  upon  by  the  Senate  con¬ 
tains  nearly  $900  million  in  spe¬ 
cific  electronic  procurement,  while 
unspecified  amounts  of  electronic 
money  are  lumped  in  Navy  aircraft 
and  ship  construction  and  Army 
research. 

Electronic  procurement  specified 
in  budgets  for  the  three  Services 
is  as  follows: 

►Air  Force:  $400  million,  divided 
into  eight  projects — 

UffF  Communications  System: 

$39.8  million. 

Identification  Systems:  $19.3  mil¬ 
lion. 

Command  Communications  Sys¬ 
tems:  $14.5  million. 

Navigational  Aid  Systems:  $83 
million. 

Tactical  Electronics  Systems: 

$164.4  million.  • 

Communications  Security  Sys¬ 
tem:  $6.6  million. 

Communication  Replacement  Pro¬ 
gram:  $24  million.  y 

Communications  Facility  Pro¬ 
gram:  $48.4  million. 

Already  in  Air  Force  research 
funds  is  $68.6  million  for  electron¬ 
ics  development. 

►Army  plan.s  to  procure  radios, 
radar  and  similar  equipment  used 

(ContifiHtd  on  poge  10) 
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If  smaller,  lighter  electrical  components  are  needed  in 
the  military  elearonic  gear  or  aircraft  controls  you  are 
concerned  with,  investigate  the  use  of  CEROC  ST,  the 
newest  Sprague  magnet  wire. 


Application  of  a  single  Teflon  overlay  to  the  base 
ceramic  insulation  results  in  a  magnet  wire  which 
has  many  of  the  best  properties  of  both  Sprague’s 
CEROC  200  silicone-coated  ceramic-insulated  wire 
and  CEROC  T  double-Teflon  ceramic-insulated  wire. 

Complete  details  of  this  important  new  development 
are  given  in  Engineering  Bulletin  404,  available  on  letter¬ 
head  request. 

For  latest  information  on  CEROC  200  and  CEROC  T, 
write  for  Bulletins  401-B,  402-H,  and  403-C. 


SPRQGUE  ELECTRIC  COIRPRRV 


\  V 


QUICK  DELIVERY 


Immediate  deliveries  from  slock 
on  small  sample  quantities  of  all 
CEROC  wires  as  well  as  short 
delivery  cycles  on  production  runs 
are  now  in  effect. 

There  is  plenty  of  room  for  your 
orders  on  the  production  sched¬ 
ules  of  our  North  Adams,  Mass, 
and  Bennington,  VI.  plants  with 
their  newly -expanded  facilities. 


35  Marshall  Street,  North  Adams,  Massachusetts 
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to  control  vehicles  and  troops  in 
forward  areas,  control  gunfire  and 
provide  communications  in  the 
field  to  the  tune  of  $225.9  million. 

Army  also  wants  $450  million 
for  research  and  development, 
which  includes  guided  missiles. 


Technique  is  ideal  for  air¬ 
borne  electronic  equipment. 
Stretches  allocations  of  scarce 
sheet  metal 

When  sheet  steel  is  put  through  a 
rolling  process  called  rigidizing, 
thickness  can  be  two  gages  less 
for  the  same  strength,  reducing 
weight  25  percent.  Because  of  this 
weight  saving,  rigidized  metal  is 
already  being  used  extensively  in 
airborne  electronic  equipment. 

Rigidizing  involves  dimpling  or 
embossing  metal  in  any  of  over  a 
dozen  different  patterns  to  in¬ 
crease  the  cros.s-section  thickness. 
By  choosing  the  optimum  pattern 
for  each  size  of  chassis  or  hous¬ 
ing,  even  greater  savings  in  weight 
can  be  achieved.  One  pattern  per¬ 
mitted  reducing  the  thickness  of 
an  autopilot  control  amplifier 
housing  50  percent. 


►Navy  budget  divides  like  this — 
Bitskips:  $142  million. 

Marine  Corps:  $22.8  million. 
Also,  electronic  money  involved 
but  unspecified  in  Navy  aircraft 
and  ship  construction  funds  is  $5.4 
million. 


►Costs  Slightly  More  —  Cost  of 
rigidiicd  steel  is  slightly  higher 
than  equivalent-strength  plain 
steel,  hence  the  chief  electronic 
application  is  where  minimum 
weight  is  essential.  For  commer¬ 
cial  products  such  as  radio  and 
television  receivers,  however,  the 
technique  offers  a  simple  means 
of  stretching  steel  allocations. 
With  sheet  aluminum,  brass  and 
stainless  rteel,  there  is  an  appre¬ 
ciable  saving  in  cost  as  well  as 
v.'eight. 

Rigidized  metal  can  be  bent, 
drilled,  punched,  welded  and 
riveted  conventionally  when  al¬ 
lowances  are  made  for  the  in¬ 
creased  cross-section  thickness. 
The  textured  pattern  gives  added 
eye-appeal  to  products,  and  the 
increased  surface  area  improves 
heat-radiating  ability.  The  proc¬ 
ess  is  a  development  of  Rigidized 
Metals  Corp.,  Buffalo,  N.  Y. 


No  Real  Relief  Of 
Controls  In  Sight 

Production  controls  most  directly 
affecting  the  electronics  industry 
do  not  appear  to  be  lifting  on  such 
problem  materials  as  copper,  nickel, 
cobalt,  tungsten  and  selenium  due 
to  present  tight  supply  and  little 
or  no  prospect  of  improvement  in 
the  near  future. 

This,  .say  Washington  control  offi¬ 
cials,  is  one  of  the  big  problems  in 
the  control  situation.  The  other  is 
that  industry  is  competing  with 
itself  for  these  materials,  with 
heavy  military  buying  crowding  out 
production  of  civilian  items. 

►Cniy  Partial — The  electronics 
industry,  at  the  start  of  1952, 
had  over  $5  billion  in  military  or¬ 
ders  (.with  perhaps  another  $2  bil¬ 
lion  being  held  back  by  the  Serv¬ 
ices)  on  the  books  but  has  made 
delivery  on  less  than  20  percent 
to  date.  So  partial  removal  of  tight 
materials  controls,  now  .set  for 
January  1952,  won’t  mean  too  much 
beyond  an  alway.s-welcome  diminu¬ 
tion  of  paperwork. 

Copper  will  stay  under  tight  al¬ 
lotment  for  probably  a  year  or 
more.  Nickel-bearing  stainless 
steel,  vital  to  electronics  produc¬ 
tion,  will  be  in  the  same  boat.  There 
is  no  big  increa.se  in  supply  of  the.se 
two  materials  in  sight. 

The  future  of  the  tungsten  sup¬ 
ply  remains  uncertain.  As  yet,  no 
one  has  come  up  with  a  substitute 
in  tube  filaments. 

Continuous-Motion  Film 
Dazzles  TV  Men 

With  film  shows  becoming  even 
more  important  to  the  television 
broadcaster  than  recorded  tapes  and 
platters  to  his  a-m  counterpart, 
there  has  long  been  a  lively  inter¬ 
est  in  projectors. 

Extremely  tantalizing,  therefore, 
was  the  recent  demonstration  of  a 
new  DuMont  continuous-film  flv- 
ing-spot  system  at  the  NARTB 

(Continiitd  on  pogc  14) 


Example  of  television-receiver  chassis  made  from  rigidized  steel,  showing  feasi¬ 
bility  of  conventional  punching,  forming,  stamping  and  riveting  operations 


Rigidizing  Cuts  Chassis  Weight 


> 
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how  to  handle  orders  for 
military  electronic  equipment... 


better  and  faster! 
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CENTRALAB  MODEL  2  VARIABLE  RESISTORS 

There’s  no  prior  contract  approval  or  waivers  required  if  you  specify  Centralab’s 
Model  2  variable  resistors  on  your  next  military  order.  They  meet  JAN  R94, 
characteristic  U  requirements.  Two  types  available  —  RV2A  and  RV2B  —  plain 
or  with  attached  switches.  Ratings  from  2000  ohms  to  one  megohm.  For  com¬ 
plete  engineering  data,  check  Bulletin  No.  42-85  in  coupon  below. 


Choose  CENTRALAB... 

America's  widest  line  of  components 
that  meet  military  specifications 


Model  1,  miniahiro  varioblo  rotislori  for  miniahiro  twilchot  —  specify  Centra-  Confrolob'a  Modium-Duly  Powor  Switchot.  Use  for  R.  F. 

...  no  bigger  than  a  dime  .  .  .  available  lab's  Series  20  with  Steatite  or  Phenolic  or  110-tIS  V.  application  . . .  TVi  amps.  Voltage  brealc- 

in  Standard  or  Hi-torque  types.  Either  sections.  Steatite  is  Grade  LJ.  Meets  down  to  ground  —  3000  volts  —  RMS  60  cycles.  Avail- 

with  or  without  on-off  switch.  Also  JAN  1-8  specs.  Phenolic  sections  conform  »ble  with  Grade  L5  (JAN  1-8)  Steatite  seitions  — 

available  with  slot  —  front  or  rear—  to  JAN  P-13  .  .  .  Grade  LTSE4.  Avail-  shorting  or  non-shorting  contacts.  Models  in  1,  2  or  3 

for  screw-driver  adjustment.  Hi-torque  able  in  2  to  11  positions  with  stops,  or  poles,  18  contacts  per  section  with  adjustable  stops,  can 

units  hold  settings  under  conditions  of  12  positions,  continuous  rotation — single  >>«  furnished  up  to  20  sections  per  shaft.  Contacts  and 

vibration  or  shock.  For  complete  data  or  multiple  sections — with  or  without  collector  rings  are  coin  silver.  For  complete  data,  check 

check  No.  42-158  in  coupon  below.  attached  on-off  switch.  Check  No.  42-156.  No.  42-136  in  coupon. 


Ccnlralob't  Typ*  8S0  high  veltog*  ctramic 
capocitori  are  especially  designed  for  high 
voltage,  high  frequency  circuits.  Centralab's 
Type  9)0  high  accuracy  ceramic  capacitors 
are  especially  developed  for  exacting  elec- 
^  tronic  applications.  Check  bulletin  No.'s  42- 
102  and  42-123. 


TC  (Tamparalur*  Cempantotlng)  Tubulars  — 
No  prior  contract  approval  or  waiver  neces¬ 
sary.  Meet  JAN-C-20A  requirements.  Type 
TCZ  shows  no  capacitaiKC  change  over  wide 
range  of  temperature.  Type  TCN  has  special 
ceramic  body  to  vary  capacitance  according 
to  temperature.  Bulletin  No.  42-18. 


Curomlc  Disc  Hi-Kop  Capacitors  hold  thickness  Semolhlng  now  In  mlnioturo  coramic  capocU 

to  a  minimum  .  .  .  have  very  high  capacity  torsi  These  "button  types"  are  available  in 

in  extremely  small  sire.  Use  in  h.f.  circuits  5  different  styles.  Used  for  bypassing  in  low- 

for  bypass  and  coupling.  Ceramic  body  as-  power,  high-frequency  applications  where 

sures  low  inductaiKe.  Other  characteristics —  small  size,  low  inductaiKe  and  light  weight 


humidity  resistance,  power  factor,  etc.  —  *re  essential.  Check  Bulletin  No.  42-122  in 
similar  to  BC  Tubulars,  Bulletin  No.  42-4R.  coupon  for  more  information. 


BC  (Bypass  Couplingl  Tubulars  —  Recom¬ 
mend^  for  bypass  coupling.  Well  suited  to 
general  circuit  use.  Centralab's  own  Ceramic 
X  body  provides  imperviousness  to  moisture 
and  low  power  factor.  Easily  withstands 
temperatures  normally  encountered  in  most 
electronic  equipment.  Bulletin  No.  42-3. 


Cuntralab  Ceramic  Trimmurs  meet  applicable  , 
portions  of  JAN-081.Very  small  size.  Screw 
driver  adjustment  over  full  capacity  range  ) 
(180*  rotation).  Maintain  stability  in  any  « 
position  and  under  vibration.  Spriiig  pres-  ^ 
sure  contact  for  rotor  and  stator.  Bulletin  * 
No.  42-101. 


Cunlrolab's  New  Eyulst-Mounlud  Fuud-Threugh 
Curamic  Capacitors  are  smallest  available. 
They  meet  applicable  portions  of  JAN-C-20A 
•  specifications.  Capacities  range  from  10  to 
3000  mmf  ...the  widest  range  on  the  market. 
Voltage  rating.  500  V.D.CW.  Check  No. 
EP-15  in  coupon. 


New  Sub-miniature  Model  III  Ampec  — a  full 
three-stage  speech  amplifier  of  remarkably 
small  dimensions  —  approximately  1)^*  x 
X  (barely  larger  than  a  postage 
stamp!).  Excellent  for  microphone  pream¬ 
plifiers  and  similar  applications.  Che»  No. 
42-130  on  coupon  for  complete  information. 


Centralob  standard  and  custom-melded  Steertite 
ceramics  plain  or  metalliied  . . .  fully  comply 
with  JAN  1-8.  Steatite  is  Grade  L5  for  mil¬ 
itary  use.  Characteristics  —  high  dielectric 
strength,  low  loss  at  high  frequencies,  high 
mechanical  strength.  For  data  on  standard 
parts  or  custom  molding,  check  No.  720. 


Cen^alab 

A  Division  of  Globe-Union  Inc. 

900  EAST  KEEFE  AVENUE  •  MILWAUKEE 


Please  send  me  Technical  Bulletins  as  marked 

□  42-B3  □  42-15B  □  42-lM  □  42-136  □  42-102  □  42-123  □  42-lB 

□  42-3  □  42-4R  □  42-122  □  42-101  □  EP-15  □  42-130  □  720 

Kofi^a .  . . . . . . . . — . . . . - 
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Convention  sessions  in  Chicago. 

►What  It  Will  Do — There  is  no 
intermittent  movement  to  jerk, 
wear  or  tear  film.  The  mechanism 
can  be  run  at  variable  speed  within 
the  limit.s  imposed  by  the  as.soci- 
ated  sound  track.  It  can  be  stopped 
for  single-frame  operation  and  re¬ 
quires  no  phasing  to  the  sync  gen- 


SiMPLlKYlNG  air  navigation  has 
long  been  the  goal  of  a  large  seg¬ 
ment  of  the  electronics  indu.stry. 
Significant  progress  is  indicated  by 
the  announcement  of  a  pictorial 
computer  that  .shows,  on  a  rear- 
.screen  projected  map  on  the  pilot's 
instrument  panel,  the  exact  Kwation 
and  heading  of  his  plane. 

Charts  are  projected  from  a 
microfilm  reel  containing  up  to  700 
charts.  Each  chart  is  coded  to  tdne 
the  instrument’s  omni-bearing  and 
distance-measuring  equipment  to 
the  radio  station  as.sociated  with 
that  particular  chart.  The  pilot 
simply  maneuvers  his  plane  so  that 
the  airplane-shaped  shadow  on  his 
map  moves  in  the  desired  direction. 


erator  or  to  the  power  line. 

The  fiying-spot  scanner  re¬ 
quires  no  critical  ancillary  circuits 
for  shading  and  no  back  or  rim 
lights  are  needed.  The  operator 
just  sets  it  going  and  leaves  it. 
Provision  is  made  for  color.  As  a 
further  dividend,  the  device  can 
be  u.sed  in  reverse  to  record  pictures 
on  raw  film  stock. 


When  the  shadow  covers  the  desired 
spot  the  plane  is  over  its  destina¬ 
tion. 

►Commercial  Item  —  Announce¬ 
ment  of  the  somewhat  radical  in¬ 
strument  indicates  that  at  least  one 
company  hitherto  involved  primar¬ 
ily  in  military  work  is  now  eyeing 
the  commercial  field  for  opportuni¬ 
ties.  The  Arma  Corporation,  which 
has  done  over  $1  billion  worth  of 
business  with  Uncle  Sam  as  its  sole 
cu.stomer,  has,  with  the  pictorial 
computer,  taken  the  plunge.  It  is 
also  interesting  to  note  that  this 
came  about  at  a  time  when  the  com¬ 
pany  has  a  $70-million  backlog  in 
military  contracts. 


NARTB  Shows  Cheerful 
Face  In  Chicago 

Meeting  dishes  up  constructive 
ideas  tor  both  management 
and  engineering 

More  than  1,600  broadcasters,  25 
percent  of  them  engineers,  listened 
to  speeches  and  participated  in  dis- 
ciKssions  staged  by  the  National 
Association  of  Radio  and  Televi¬ 
sion  Broadcasters  from  March  30 
through  April  2  at  Chicago’s  Con¬ 
rad  Hilton. 

Management  hassled  over  ‘Give 
David  Back  His  Slingshot’  (f-m), 
‘Merchandising — The  Way  to  More 
Business’  and  ‘Should  Radio  and 
Television  Broadcasting  of  Con¬ 
gressional  Hearings  and  Judicial 
Proceedings  Be  Permitted?’ 

►High  Spots  of  Exhibits — The  Ex¬ 
position  Hall  had  enough  a-m  and 
tv  e<tuipment  and  talent  to  put  sev¬ 
eral  shows  on  the  air,  including  re¬ 
cording  .services,  emergency  power 
plants,  antennas,  microwave  relays 
and  lighting  equipment.  Smaller 
gear  was  displayed  in  suites  on  the 
5th  floor. 

Selling,  business  ixilitics  and 
plain  good  fellowship  pervaded  sev¬ 
eral  hundred  other  rooms  and  ad¬ 
joining  hotels.  There  was  a  back¬ 
ground  rustle  of  ultrapolite  claims 
and  counterclaims,  delivery  dates 
and  dexterous  hedging.  Cockiest 
were  probably  the  DuMont  boys 
who,  with  their  $25,000  Eimac 
klystron,  think  they  have  the  an¬ 
swer  to  real  power  at  uhf.  They 
were  also  happy  about  the  excite¬ 
ment  their  prototype  fiying-spot  tv 
film  scanner  stirred  up. 

►High  Spots  for  Management — 
The  joint  NARTB-RTMA  promo¬ 
tion  plan  is  pushing  a  broadcaster- 
manufacturer  -  distributor -dealer  - 
adverti.ser  liai.son  for  f-m. 

Chairman  Paul  Walker  of  FCC 
a.ssured  a  Grand  Ballroom  packed 
with  attentive  listeners  that  the  tv- 
freeze  would  be  lifted  in  two  weeks. 
(Seep  5).  He  praised  broadcasters 
for  their  efforts  (through  political- 

(Continued  on  page  16) 


Pictorial  computer  gives  continuous  indication  of  plane's  position  and  heading 
on  charts  projected  on  ten  inch  screen  on  instrument  panel 


New  Instrument  Shows 
Airplane's  Position  on  Map 
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con  YOUR  EQUIPMENT 

stand  the  SHOCK  of  carrier  landings? 

— BARRYMOUNTS  CAN! 


0#ic>ol  Sf«f«s 


New  military  specifica¬ 
tions  for  all  services  re¬ 
quire  ruggedization  of 
your  equipments  with 
their  mountings. 


Huggedized  Air-damped  and  AIl-Metl  Barrymounts  and 
mounting  bases  are  now  available  to  meet  the  shock  test 
requirements  of  specifications  MIL-T-5422  (Aer).  MIL-E-S272 
(USAF),  and  AN^E-19.  These  mountings  hold  your  equipment 
securely  and  maintain  uniform  performance  characteristics 
even  after  the  repeated  shock  of  many  aircraft  carrier  landings. 

For  full  information  about  Barrymounts  and  bases,  write 
today  for  your  free  copy  of  each  of  these  Barry  catalogs: 

Catalog  ^524— Ruggedized  Barrymounts  and  ruggedized 
mounting  bases. 

Catalog  #523 — Air-damped  Barrymounts  and  mounting 
bases. 

Catalog  #509 — All-Metl  Barrymounts  and  mounting  bases. 


'"■BARRY  ‘o*' 

707  PIUSANT  ST.,  WATERTOWN  72.  MASSACHUSETTS 
SALIS  MMISUrTATIVtS  IN 

S#.  UmA  %m  ffwaaltci  Sa—Wa  TarawOa  WmMwftaa 
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convention  tv  coverage)  to  get  out  tantalizing  glimpse  of  new  circular- 
the  vote  and  for  their  voluntary  waveguide  and  laminated-coaxial- 
cooperation  in  supporting  CON-  cable  techniques  that  permit  wide- 
ELRAD  (by  the  million  dollars  band  transmission  at  higher 
spent  towards  minimizing  naviga-  frequencies  than  are  now  possible, 
tional  aid  from  transmitters  during  He  showed  how  a  form  of  pulse- 
possible  air  attacks).  He  affirmed  code  modulation  might  permit  bet- 
the  importance  of  ‘bird-in-the-hand  ter  detail  at  reasonable  bandwidth 
radio’  and  urged  ‘more  aggressive,  in  picture  transmission  by  leaving 
daring  and  realistic  employment  of  out  all  elements  of  the  picture  that 
f-m’.  showed  no  change  from  one  frame 

►High  Spots  for  Engineers— The  to  the  next. 

400-odd  registrants  for  the  engi-  Ralph  Harmon  of  Westinghouse, 
neering  conference  exchanged  and  former  member  of  the  govern- 
scuttlebutt  and  took  a  particularly  ment-industry  Ad  Hoc  committee 
lively  interest  in  three  papers.  on  propagation,  tossed  a  small 

Bill  Doherty  of  Bell  Labs  gave  a  bombshell  by  stating  that  the  Com¬ 


mission’s  proposed  155-mile  spacing 
of  uhf  station  channels  was  just  an 
invitation  to  cochannel  interfer¬ 
ence.  He  recommended  200-mile 
spacing. 

Doc  Brown  of  RCA  summed  up 
the  problems  of  high-gain  antennas 
that  may  have  to  be  tilted  (he  did 
it  mechanically)  to  cover  the  cash 
customers  near  the  transmitter. 
Best  quote  of  the  conference  came 
from  a  chance  perusal  of  his  hotel- 
room  Gideon  Bible:  Lu/ce  14:28, 
‘For  which  of  you  intending  to  build 
a  tower  sitteth  not  down  first  and 
counteth  the  cost  whether  he  have 
sufficient  to  finish  it?’ 


Engineer  Shifts  Worry  Washington  and  Industry 


is  such  equipment  more  complex 
than  home  radio  and  tv  receivers, 
but  it  is  manufactured  in  short  pro¬ 
duction  runs  and  there  are  frequent 
changes  in  specifications.  Many 
Getting  no  better  fast,  the  tech-  components  must  be  specially  de- 
nically-trained-manpower  situation  signed.  Exacting  specifications  re¬ 
in  the  field  of  electronics  is  causing  quire  extensive  quality  control.  All 
Washington  wage-stabilizers  to  this  creates  a  pressing  need  for 
seriously  consider  ways  and  means  engineers,  electronics  technicians, 
of  discouraging  men  from  moving  tool-makers  and  draftsmen, 
for  money  alone.  In  September  1950,  there  was  one 

Were  it  not  for  the  extreme  diffi-  engineer  for  every  11  plant  work- 
culty  of  classifying  electronics  engi-  ers  employed  in  the  manufacture  of 
neers  .  .  .  perhaps  the  impossibility  military  and  industrial  electronic 
of  doing  so  .  .  .  more  rigid  regula-  equipment,  while  the  ratio  was  one 
tions  might  already  be  in  effect  to  to  56  in  the  home-receiver  field 
induce  them  to  stay  put.  and  one  to  67  in  parts  manufac¬ 

turing. 

►Why  the  Shortage? — Production  Earnings  in  the  electronics  indus- 

of  military  electronic  equipment  re-  try,  traditionally  below  those  in 
quires  abnormal  research,  develop-  many  other  industries,  have 
ment  and  design  activity.  Not  only  brought  about  a  turnover  rate  gen- 


Wage-stabilizers  consider  ways 
and  means  of  inducing  elec¬ 
tronics  technicians  to  stay  put 


THE  SHORT  BIG  THREE 
ENGINEERS 
JULY  i9Sl 

PERCENT  Of  ALL  EMPLOYEES 


military  and 
commercial 

EQUIPMENT 
ELECTRON  TUBE 


RADIO  AND  TV 


PARTS 


SKILLED  metal  AND  TOOL  WORKERS 
SEPT  1950 

P£RCEN^^LAVn^OR«  R  S 


military  and 
commercial 

EQUIPMENT 

PARTS 


RADIO  AND  TV 


DRAFTSMEN 
SEPT  I9S0 

PERCENT  OF  ALL  EMPLOYEES 


MILITARY  AND 
COMMERCJVL 
EQUIPMENT 
PARTS 


RADIO  AND  TV 


erally  higher  than  that  for  industry 
as  a  whole. 

In  December  1951,  average  hourly 
earnings  in  the  electronics  industry 
were  $1.46  against  a  general  indus¬ 
try  average  of  $1.63.  In  the  same 
month,  labor  turnover  figures 
showed  2.9  accessions  per  100  work¬ 
ers  to  4.0  separations  in  the  elec¬ 
tronics  industry;  for  all  other  in¬ 
dustry,  average  figures  were  2.9  and 
3.3.  Thus  the  industry  is  faced  with 
a  severe  recruiting  and  training 
burden. 

Pirating  of  engineers,  often  for 
hoarding,  imposes  a  further  burden 
and  also  disrupts  important  engi- 

(CofiHnued  on  p09e  tl) 


DISTRIBUTION  OF  ELECTRICAL  ENGINEERS, 
1946 


STATUS  OF  ENGINEERING  GRADUATES, 
1950-51 
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S.  MifkxoQn  Ai-4.  Chicago 


lOOO  Seuard  St.  iO&  ANOflfS  11 


—  the  original  continuously-adjustable 
auto-transformer  —  is  the  ideal  device  for 
controlling  any  a-c  operated  equipment. 

VARIACS  not  only  supply  perfectly  smooth 
control  of  voltage  from  zero,  but  also  furnish  output 
voltages  \1%  above  line  voltage.  VARIACS  are 
correctly  designed  for  many  years  of  trouble-free 
operation. 

Illustrated  below  are  the  more  popular  units 
in  the  complete  VARIAC  line.  Other  models  are 
available.  VARIACS  can  be  used  singly,  or  in  gangs 
for  higher  power  and  for  polyphase  operation. 


Rated  Maximuml 


Output 


Voltage 


KVA 


Voltage 


Mounting' 


Amperes 


0-115 

0-135 


JifoTAe  Iradt  name 
Vartac  is  registered  at  the  V.  S. 
Patent  Office.  Variacs  are 
patented  under  U.S.  Patent  No. 
2,009,013  and  are  manufac¬ 
tured  and  sold  only  by  General 
Radio  Company  or  its  author- 
iud  agents. 


V.5 

V-5M 

V-SMT 


0-115 

0-135 


V-5H 

V-5HM 

V-SHMT 


0-230 

0-270 


V-IOM 

V-IOMT 


V-lOH 

V-IOHM 

V-IOHMT 


V.20HM 


*  1  U(UM>«A<cd  aoicl. 

1 1  hoMCiivt  Cate  troaod  wiaiiaft. 

HI  Procecim  Cate,  icrnittal  cone,  liae  twiick, 
copvenicacc  Mtki  Um  «or4. 


IV  Proteciive  Cate,  leraiaal  cover  tnJ 
BX  oiukt. 

V  Two  gang  tMCRibif  —  requtret  type  )0*P1 
ebukr  —  $12  00. 


OMRAL  RADIO  COMPANY,  R75  Mms.  Av«.,  Cmmhf\4§9  99,  M«m. 

Please  send  me  the  VARIAC  BULLETIN  su-a 


For  Complete  Information  Fill-In  Coupon 
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neering  projects  in  progress. 


►Sources  of  Engineers — In  view  of 
military  production  requirements 
superimposed  upon  the  steadily  in¬ 
creasing  commercial  demand  for  en¬ 
gineering  talent,  the  supply  of  new 
engineers  is  not  encouraging. 

Colleges  will  graduate  an  esti¬ 
mated  7,000  electrical  engineers 
during  1951-52.  This  represents  a 
decline  from  9,500  in  1950-51  and 
from  13,260  in  1949-50.  The  elec¬ 
tronics  indu.stry  will  have  to  bid 
against  several  related  industries 
for  the.se  men. 

Pentagon  sources  say  that  the 
mechanized  army  of  World  War  11 
has  now  become  an  electronic  army. 
The  Navy  and  Air  Force  are  known 
to  rely  even  more  on  electronics 
equipment. 

Figures  for  1951  give  some 
clue  to  the  bite  the  military  will 
put  on  available  electronic  engi¬ 
neering  manpower  in  1952.  Project¬ 
ing  the  figures,  it  is  estimated  that 
15  percent  of  this  year’s  graduates 
may  enter  .service  via  ROTC,  while 
the  number  of  graduates  faced  with 
obligated  reserve  duty  may  not  ex¬ 
ceed  10  percent. 

On  the  other  hand,  reserve  elec¬ 
tronics  officers  due  to  be  released 
from  active  duty  in  fiscal  1953  may 
provide  a  valuable  source  of  trained 
engineers. 

Physics  majors  may  offer  a 
source  of  electronic  engineering 
talent.  Colleges  are  expected  to 
grant  2,500  bachelors’  degrees  in 
physics  this  year.  However,  here 
too  the  supply  of  graduates  is 
!  diminishing:  2,788  in  1950-51;  3,- 
;  414  in  1949-50. 


►Relieving  the  Shortage — Accord- 
;  ing  to  the  Bureau  of  Labor  Statis- 
^  tics,  a  hard-pressed  manufacturer 
can : 

•  Accelerate  plant  training  pro¬ 
grams  for  student  and  junior  engi¬ 
neers. 

•  Upgrade  qualified  semi-profes¬ 
sional  workers.  Many  competent 
engineers  in  the  electronics  indus,- 
try  have  had  no  formal  training. 

•  Hire  top  graduates  of  ap¬ 
proved  technical  institutions  other 
than  accredited  engineering  col¬ 
leges. 


Electronic  Ignition 
Systems  Coming? 

Intrigued  by  tangible  evidence  of 
automotive  interest  in  things  elec¬ 
tronic  (p  5),  Tung-Sol  is  reported 
to  be  working  on  an  ‘electric  eye’ 
of  its  own  to  dim  car  headlights. 


More  interesting  still,  the  com¬ 
pany  is  also  reported  to  be  actively 
experimenting  with  an  ‘electronic 
ignition  system.’  Such  systems 
were  suggestecj  years  ago,  to  pro¬ 
vide  a  more  intensive  spark  and 
to  eliminate  moving  di.stributor 
parts,  but  nothing  has  yet  been 
done  with  them  commercially. 


What's  Behind  the  Figures— 
RTMA  Receiving  Tube  Sales 


Third  of  a  series  outlining 
background  of  Figures  of 
the  Month  statistics 

Third  item  in  our  Figures  of  the 
Month  listing  (p  4)  is  “Receiving 
Tube  Sales”. 

In  this  item  we  report  the  num¬ 
ber  of  receiving  tubes  and  picture 
tubes  shipped  and  billed  during 
the  indicated  month,  according  to 
the  Radio-Television  Manufactur¬ 
ers  Association  statistical  depart¬ 
ment.  Included  are  “entertain¬ 
ment”  types  used  in  radio  and  tv 
sets,  and  allied  types,  manufac¬ 
tured  by  General  Electric,  Hytron, 
Lansdale,  National  Union,  Radio 
Corporation  of  America,  Ray¬ 
theon,  Sheldon,  Sylvania  and  Tung- 
Sol. 

Five  receiving  tube  figures  are 
reported:  total  units,  units  to 


equipment  manufacturers  for  new 
.sets,  units  to  dealers  and  distrib¬ 
utors  for  replacement  purposes, 
units  to  government  agencies,  and 
units  shipped  for  export. 

►Receiving-Type  Trends — Two  ac¬ 
companying  charts,  labelled  “Re¬ 
ceiving  Tube  Sales,”  show  the 
units  shipped  and  billed  by  months 
from  October  1950  to  the  latest 
month  (February,  19521.  The 
curve  representing  sales  to  initial 
equipment  manufacturers  follows 
the  trend  in  manufacture  of  radio 
and  tv  sets.  The  pronounced  dip 
at  July  1951  resulted  from  a  corre¬ 
sponding  dip  in  set  production 
(.see  chart,  p  20,  Electtronics, 
March,  1952). 

Tubes  sold  for  replacement,  as 
shown  in  the  lower  curve,  di.splay 
a  much  steadier  trend,  averaging 
(Continutd  on  pogc  20^ 
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WHY  CBS-HYTRON  blue-white  screen? 

Ever  notice  how  a  shirt  laundered  with  bluing  appears  whiter?  With  the  CBS- 
Hytron  blue-white  screen,  whites  appear  whiter,  blacks,  blacker.  Pictiue  defi¬ 
nition  is  crisper.  In  fringe  areas,  the  expanded  gray  scale  of  the  blue-white 
screen  gives  noticeably  clearer  pictures.  No  wonder  CBS-Hytron’s  original 
blue-white  screen  is  fast  becoming  the  standard  preferred  by  consumers 
for  best  definition. 


ELECTRONICS  — Moy,  1952 


WHY  CBS-HYTRON  shielded  lens? 

With  this  shielded  lens  in  the  electron  gun,  greater  depth  of  field  and  better 
definition  are  achieved.  Just  as  when  you  stop  down  the  diaphragm  of  a  large, 
fast  camera  lens  (f/3.5)  to  a  small  aperture  (f/16).  Distortion  caused  by  inter¬ 
action  of  external  electrostatic  fields  used  to  focus  and  accelerate  the  electron 
beam  is  avoided.  Focusing  is  easier,  less  critical.  Slight  changes  in  voltages 
and  currents  do  not  cause  drift. 


YOU’LL  WANT  TO  KNOW 
ABOUT  NEW 


WHY  CBS-HYTRON  cylindrical? 

To  eliminate  reflected  glare?  How?  Simple  as  ABC :  A.  Imagine  a  cylinder;  slice 
it  vertically.  B.  You  now  have  the  shape  of  the  face  plate  of  a  cylindrical  tube : 
curved  horizontally;  straight,  vertically.  C.  Light  falling  on  this  surface  at  an 
angle  from  above  is  reflected  at  the  same  angle... downward.  Tilting  the  tube 
directs  glare  downward  even  more,  away  from  the  viewer’s  eyes. 


CBS-HYTRON 

Cylindrkals 


These  are  just  a  few  reasons  why  it's 
smart  to  demand  CBS-Hytron . . .  orig¬ 
inal  studio -matched  rectangulars. 
Try  the  new  CBS-Hytron  cyUndricals 
yourself.  Discover  for  yourself  why 
9  out  of  10  leading  set  manufacturers 
pick  CBS-Hytron. 


MAIN  OFFICE:  SALEM,  MASSACHUSETTS 
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about  7  million  a  month.  Tubes 
sold  for  export  and  government 
agencies  are  shown  in  the  second 
diagram  (note  ten-to-one  change 
in  scale).  Export  business  is 
spotty  and  variable,  although  gen¬ 
erally  upward  during  the  past 
year.  Tube  sales  to  government 
agencies  have  been  steeply  in¬ 
creasing  since  last  July  and  now 
considerably  outnumber  export 
sales. 

►Picture-Tube  Pattern  —  Picture 
tubes  are  listed  in  terms  of  total 
units  sold  to  equipment  manufac¬ 
turers  for  new  tv  sets,  and  hence 
tend  to  follow  the  corresponding 
production  figures  for  tv  sets. 
Minor  differences  in  the  figures 
are  accounted  for  by  stocks  of 
tubes  in  manufacturers’  inven¬ 
tories. 

The  current  RTMA  figures  on 
picture  tubes  reflect  sales  by  Du¬ 
Mont,  Eimac,  Federal,  General 
Electric,  Hytron,  Lansdale,  N.  A. 
Philips,  Radio  Corporation  of 
America,  Rauland,  Raytheon,  Syl- 
vania  and  Tung-Sol.  A  more  de¬ 
tailed  breakdown  is  prepared  by 
the  RTMA  stati.stical  department, 
giving  sales  according  to  the 
shape  and  size  of  the  viewing 
screen,  initial  equipment  and  re¬ 
newal  sales.  Accompanying  charts 
based  on  the  latter  classifications 
cover  the  period  October  lO.'iO  to 
the  latest  month. 

Sales  of  picture  tubes  to  equip¬ 
ment  manufacturers,  as  in  the  case 
of  receiving  tubes,  follow  tv  pro¬ 
duction  figures,  whereas  replace¬ 
ment  business  is  much  more 
steady.  However,  replacement  pic¬ 
ture  tube  sales  are  a  small  fraction 
of  initial  equipment  sales,  cur¬ 
rently  about  20  percent,  whereas 
the  replacement  in  receiving  types 
accounts  for  nearly  50  percent. 

►Big  Screens  Gain— One  of  the 
charts  shows  the  trend  in  .shape 
of  viewing  screen,  as  reflected  in 
sales  to  equipment  manufacturers. 
The  round  screen  tube  was  a 
factor  late  in  1950,  although  even 
then  less  popular  than  the  rectan¬ 
gular  tube.  Today,  sales  of  round- 
screen  tubes  for  initial  equipment 
have  all  but  disappeared. 


PICTURE  TUBE  SALES  BY  MONTHS 


Another  chart  shows  the  trend 
in  tube  sizes  over  the  same  period. 
Tubes  measuring  15  inches  or 
smaller  in  diameter  or  diagonal 
have  virtually  disappeared  in  new 
equipment.  The  16  and  17-inch 
sizes,  which  commanded  the  larg- 


RtPL4CEMENT\l 
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est  share  of  the  market  until  late 
last  year,  have  lost  ground  rapidly 
in  recent  months,  whereas  tubes 
18  inches  and  larger  have  gained. 
In  February  1952,  the  19,  20,  21, 
24  and  30-inch  sizes  took  first 
place  for  the  first  time. 


Lightplane  Users  Buying 
More  Radio,  Omni,  ADF 


Electronic  aids  multiply  use¬ 
fulness  of  ships  for  business 
and  pleasure 

Privatk  aviation  failed  to  live  up 
to  lofty  expectations  at  the  end  of 
World  War  II.  Many  factors  are 
blamed,  among  them  being  the  cost 
and  complexity  of  electronic  equip¬ 
ment  necessary  for  maintaining 
mo.st-weather  usefulness  of  light 
aircraft. 

Now  a  period  of  emergency  has 
again  prompted  enthusiastic  specu¬ 
lation.  Many  lightplane  companies 
have  shifted  completely  to  military 
work,  but  keep  their  eyes  on  the 
lieace-time  fallback,  private  (busi¬ 
ness  and  pleasure)  flying.  Also 
eyeing  the  post-emergency  private- 
aviation  market  are  producers  and 
potential  producers  of  compact 
communications  and  air-navigation 
equipment. 

►  Flying  Tube  Racks— A  recent 
survey  by  Piper  Aircraft,  one  of 


the  leaders  in  the  lightplane  field, 
has  revealed  some  interesting  in¬ 
formation  regarding  the  private 
pilots’  willingness  and  ability  to 
buy  electronic  equipment.  The  facts 
are  reveah'd  in  the  following  table. 


Pacer  Tripacer 
$5,175  $5,355 


Radio-ettuipped 
VHK  and  LF 
VHP  only 
RF  only 
Omni 
A I  >F 


It  will  be  noticed  that  practically 
all  planes  are  equipped  with  some 
kind  of  radio  gear,  and  a  good 
share  (25  and  17  percent)  are 
equipped  with  omni  facilities.  Some 
have  automatic  direction-finding 
equipment,  and  few  have  automatic 
pilots. 

Average  expenditure  for  elec 
tronic  aids  is  about  $600.  For  the 
full  treatment,  le.ss  automatic  pilot, 
it  takes  $1,700  to  outfit  one  of  the.se 
craft.  This  includes  vhf  radio  for 

(Continued  on  page  22) 
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OF  PRECISION  DEPOSITED  CARBON  RESISTORS 


No  mechanical  damage  nr  changes  greater  than  1.0%  will  be  apparent  on  Radell  temperature  C)  cling 
Deposited  Carbon  Resistors  when  subjected  to  temperature  cycling  ranging  from  plus 
2.S°C  to  plus  100°C  for  30  minutes,  return  to  plus  25*C  for  15  minutes,  then  to  — 55'C 
for  30  minutes  and  return  to  25°C. 


At  a  temiierature  of  40°C  and  a  relative  humidity  of  95  ±  5%,  a  change  in  the  basic  high  relative  jhumidity 
resistance  will  not  exceed  1%.  I 


Load  life  tests  conducted  at  75°C  for  500  hours  consists  of  intermittent  application  of  the  load  life  characteristic 

calculated  rated  continuous  working  voltage.  The  voltage  is  on  for  1.5  hours  and  of! 

for  30  minutes  during  the  entire  .500  htiurs.  The  initial  resistance  of  Radell  Deposited 

Carbon  Resistors  subjected  to  the  test,  will  change  on  the  average  less  than  1.0%.  I 


typ» 

CDVM 


COVSt 


wc  lovc  lis^c  larrc 


COl^f 


For  complete  specifications  write  Radell  Corporation,  United 
States  Sales  Office,  7900  Pendleton  Pike,  Indianapolis  26, 
or  phone  Cherry  2466. 


- m  RADELLm - 
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MEETINGS 


May  2-0 ;  Association  for  Com¬ 
puting  Machinery,  Pittsburgh, 
Pa. 

May  4-8:  Electrochemical  So¬ 
ciety,  Benjani'n  Franklin  Ho¬ 
tel,  Philudeiphia,  Pa. 

May  .0-7:  Second  Government- 
Industry  Conference,  spiin- 
sored  by  RTMA,  NEMA. 
AIEE,  at  National  Bureau  of 
Standards,  Washington,  D.  C. 

May'  5-1<>:  British  Industries 
Fair,  Earls  Court  and  Olym¬ 
pia,  London,  England,  and 
Castle  Bromwich,  Birming¬ 
ham.  England. 

May  6-9:  Scientific  Apparatus 
Makers  As.sociation,  Annual 
Meeting,  Edgewater  Beach 
Hotel,  Chicago,  Ill. 

.May  10:  North  Atlantic  Region, 
IRE,  Copley  Plaza  Hotel,  Bo.s- 
ton.  Mass. 

May  12-14:  National  Confer¬ 
ence  on  Airborne  Electronics, 
Biltmore  Hotel,  Dayton,  Ohio. 

.May  13:  Radio  Club  of  Amer¬ 
ica,  Room  .102,  Engineering 
Societies  Building,  New  York. 

May  16-17:  Fourth  Southwest 
IRE  Conference  and  Radio 
Engineering  Show,  Rice  Hotel, 
Houston,  Tex. 

May  19-20:  Third  Conference 
on  Electron  Tubes,  AIEE, 
William  Penn  Hotel,  Pitts¬ 
burgh,  Pa. 


May  19-22:  19.52  Electronic.^ 
Parts  Shows.  Exhibition  Hall, 
Conrad  Hilton  Hotel,  Chicago. 

•May  22-24:  Electronics  Section, 
Quality  Control  Convention. 
Syracuse,  N.  Y. 

May  23-24:  19.52  Audio  Fair, 
Conrad  Hilton  Hotel,  Chicago. 

June  8-12:  National  Associa¬ 
tion  Electr'cal  Distributors, 
Ambassador  Hotel,  Atlantic 
City,  N.  .1. 

June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Nic¬ 
ole,  Minneapolis,  Minn. 

Aug.  11-21 :  Congress  of  U.R.S.l. 
Sydney,  Australia. 

Aug.  12-15:  1952  APCO  Con¬ 
ference,  Hotel  Whitcomb,  San 
Francisco,  Calif. 

.^UG.  15-16:  Emporium  Section, 
IRE,  Annual  Summer  .Semi¬ 
nar,  Emporium.  Pa. 

Aug.  27-29:  Western  Electronic 
Show  and  Conference,  Munici¬ 
pal  Auditorium,  Long  Beach. 
Calif. 

Sept.  8-12:  National  Instru¬ 
ment  Conference  and  Exhibit. 
Cleveland,  Ohio. 

Oct.  20-22:  Radio  Fall  Meeting, 
RTMA  Engineering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 


Todoy  lightplane  pilots  wont  ond  buy 
electronic  equipment.  Setup  shown  cost 
over  $5,000 


communications,  1-f  receiver  for 
radio  range  and  broadcast,  loop 
antenna  for  homing,  omni,  and  adf. 
For  radio  only  the  co.st  is  approxi¬ 
mately  $.300. 


►  Peanuts  to  Millions — Any  up¬ 
surge  in  lightplane  business  will 
be  felt  advantageously  by  the  elec¬ 
tronics  industry.  Experts  agree 
that  the  day  of  the  family  plane 
is  coming.  They  maintain  their 
reputations  as  experts  by  not  say¬ 
ing  when.  The  optimists  point  out 
that  20  years  ago  automobile-radio 
business  was  in  the  peanuts  class. 
Last  year  it  accounted  for  over  $125 
million  worth  of  the  electronics 
industry. 


Business  Briefs  indefinitely  because  it  would  in- 

iw  j  j  iwi  j  volve  importing  large  quantities  of 

^Employment  in  the  Chicago  specialized  equipment, 
area’s  electronics  plants  is  off  27  New  regulations  “down  under” 
percent  as  against  last  year,  ac-  cut  imports  of  electronics  equip- 
cording  to  Leslie  F.  Muter,  presi-  ment  as  much  as  80  percent, 
dent  of  the  Radio-Radar  Industries 

of  Chicago,  Inc.  ►West  Coast  electronics  manufac¬ 

turers  find  space  scarce  for  the 
►$2,300,000  Order  for  copper-oxide  WCEMA  show  at  the  Long  Beach, 
rectifiers  has  been  placed  with  California,  auditorium  August  27- 
GE  by  the  Atomic  Energy  Com-  29.  With  200  booths  spoken  for, 
mission.  An  estimated  total  out-  44  applicants  have  been  placed  on 
put  of  9,000  kw  will  be  supplied  waiting  list, 
by  the  rectifiers. 

►Serad  means  Special  Electronics 
►Spanish  passenger  ships  of  over  Repair  and  Distribution  and  is  a 
1,000  tons  will  have  to  carry  radar  program  set  up  by  the  Navy’s 
equipment  in  the  future.  Deadline  Bureau  of  Ships  to  rescue  gear 
for  license  applications  is  May  1.  from  the  scrap  heap  and  return 

it  to  use. 

►Radar  Industry,  not  television, 

will  soon  be  started  in  Australia.  ►Madam  is  the  name  of  a  new  in- 
Electronics  Industries  Ltd.,  will  strument  designed  to  handle 
make  equipment  for  the  Navy.  Ex-  masses  of  data  turned  out  by 
perimental  tv  service  is  deferred  telemetering  systems. 


DPA  Releases  Tax 
Amortization  Totals 


$130  MILLION  in  tax  amortization 
benefits  on  new  plants  and  equip¬ 
ment  has  been  given  the  electronics 
and  communications-equipment  in¬ 
dustries  by  DPA  to  date.  As  of 
February  25,  applications  for  five- 
.vear  amortization  were  pending  on 
proposed  additional  plants  to  the 
tune  of  $52.6  million. 

First  figures  showing  the  break¬ 
down  for  our  industry  were  re¬ 
leased  just  before  presstime. 
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ln.th&dedUjiLMiied... 


TINNERMAN 


^peecONuM 

W  *Trad«  Mark  Rofl.  U 


aaathe  Ideal  time  to  ENGINEER 
SPEED  NUF  Savings  Into  your  product 


Take  full  advantage  of  Speed  Nut  econ-  Your  Tinnerman  "Fastener  Expert” 
omy  and  performance,  design  SPEED  stands  ready  to  help  you  profit  these 
Nuts  into  your  product.  Here’s  why...  3  ways  — call  him  in  soon.  And  write 

1.  Speed  Nuts  simplify  design  prob-  for  "Speed  Nut  Savings  Stories,” 

lems  through  low-profile,  one-piece  Vol.  II.  Tinnerman  Products,  Inc., 
construction  and  multiple-function  Dept  12,  Box  6688,  Cleveland,  Ohio, 
c^racteristics.  ,  ,  ,  In  Canada:  Dominion  Fasteners,  Ltd., 

2.  There  are  thousa^s  of  low-cost  Hamilton. /nGreofflri/oin.Simmonds 

Standard  Speed  Nuts  —  saving  cost  .  ,  t4.j  ir r  ^  ■ 

of  special-design  fasteners.  Aer^essones.  Ltd.,  Treforest  Wales. 

in  France:  Aerocesaoires  Simmonds. 

3.  Thu  double-locking  SPEED  Nut  pnn-  q  .  7  t  n  • 

ciple  of  Spring  Tension  FasteW  “  Barbusse,  Levallois 

can  best  be  adapted  to  your  design  (oe>ne)  France. 
requirements. 

LOOK  AT  ALL  THI  LOCATIONS  WHIRI 
SMID  NUTS  SAVI  ON  COMMUNICATIONS  iOUIPMINT 

conlrelt  •  coil  forme  •  ontonno*  •  wiring  •  cobinott 
yoko  dafloctort  •  cennoclort  —  plot  mony  mera 
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Lot  Ibo  SPIED  NUT 
Prlsclplo  M*s  yoo 
TIME,  WORK,  DOLLARS 


Picker  X-Ray  Corporation 

"For  accurate  duplication 
of  X-ray  densities  their 
resistors  must  be  stahle^^ 

says  O.  N.  Jones,  The  Ambos-Jones  Company,  Cleveland,  Ohio, 
representative  for  Ward  Leonard  Electric  Company 


Duplicating  densities  of  precise  radiographs  over  pro¬ 
longed  periods  demands  exacting  control  of  milliamperage 
through  the  X-ray  tube.  This  means  filament  temperature 
must  be  accurately  set. 

That  is  why  the  absolute  balance  of  thermal  characteristics 
of  Ward  Leonard  resistors  is  of  utmost  importance  to  the 
Picker  X-Ray  Corporation. 

The  only  way  to  be  sure  that  all  resistor  components  will 
react  the  same  to  changes  in  temperatures  is  to  balance  their 
thermal  characteristics  In  this  way,  there  is  no  loosening,  no 
failure,  due  to  unbalatKe.  Heat  affects  all  parts  the  same  way, 
which,  in  turn,  means  longer  life,  stable  performance. 

This  stability  in  the  presence  of  thermal  shock  is  one  of  the 
major  reasons  the  Picker  X-Ray  Corporation  uses  Ward 
Leonard  STRIPOhm  resistors  in  their  V-12,  200  milliampere, 
100  PKV  X-ray  controls. 

The  performance  of  vitrohm  wire-wound  resistors,  rheo¬ 
stats,  and  other  electric  controls  under  the  severest  operating 
conditions  is  proof  of  their  complete  dependability. 

For  correct,  accurate  current  control,  specify  Ward  Leonard 
VITROHM  Resistors. 


WARD  LEONARD 

ELECTRIC  COMPANY 


MOUNT  VERNON,  NEW  YORK 


attic-  E  Sittju,  Ii92. 
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DISTRICT  OFFICES 
AND  REPRESENTATIVES 
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From  Raw  Material  to  Finished  Product 
Ward  Leonard  VITROHM  Resistor  Quality 
Is  Carefully  Controlled 


The  dependable  performance  of 
viTKOHM  resistors  in  actual  operation  is 
the  result  of  Ward  Leonard’s  unified 
manufacture. 

Design  and  construction  are  based  on 
specialized  experience.  Quality  is  care¬ 
fully  guarded  by  Ward  Leonard  engi¬ 
neers,  chemists,  and  technicians. 

All  components  of  vitkohm  resistors 
are  made  by  Ward  Leonard.  Vitreous 


enamel  coating  and  ceramic  cores  are 
formulated  in  the  plant,  wire  is  drawn 
to  Ward  Leonard’s  specifications. 

You  can  be  sure  of  uniform  quality 
by  buying  your  resistors  from  the  one 
manufacturer  who  manufactures,  not 
just  assembles,  all  the  components  that 
go  into  resistors. 

Before  you  buy  or  specify  resistors, 
be  sure  to  call  in  Ward  Leonard. 


CANADA 

lemMtM,  aHa.  I.  M.  Fintr,  IM. 
NaHtax.  M.  t.  1.  H.  Fr««.  IM. 
a>««ttwl  IS,  S.  9.  I.  M.  fnm,  IM. 
TwmiI*  I,  Oat.  I.  M.  Fm«,  IM. 
Vaatsavat,  •.  C  1.  M.  Frawt,  IM. 
Wlaaieaf,  Maa.  I.  H.  fiaMr,  IM. 


EXfOAT 

Mra  Tath  4,  N.  V.  |  44.  Utimt,  lac. 


LIMIT  aaiDGK  Foa  TISTINC  resistance  accu¬ 
racy  of  Siripohm  resistors  is  operated  by 
Theresa  Collura  (ioreground). 


THMINAU  ASE  SPOT  WELDED  tO  Stripohoi 
cores  by  Frances  Baxter  who  has  been  with 
the  company  10  years. 


vintEOts  ENAMEL  being  fritted  is  poured 
white  hot  into  a  cold  bath  to  break  up 
the  mass  into  small  particles. 


KATHEMNE  cauNiNTHAL  (foreground),  27 
years  at  Ward  Leonard,  is  winding  special 
alloy  resistance  wire  on  Stripohm  cores. 


MOTOR 

CONTROLS 


Word  Loonard’ft  com- 
pUfe  •n9in««rir>9  t»xt 
book,  "Handbook  of 
Powor  R«iistor»."  S3 
por  copy. 


r'Tt 


• .  •  the  foremost  source  of 
quality  microwave  tubes, 

backed  by  eleven  years  of  pioneering 
leadership  in  the  field,  and  by  the  lar¬ 
gest  microwave  tube  engineering  and 
development  laboratories  in  the  world. 


^or*<*** 


^1,000  »• 


,  ar  ^ 


fy^«ncy 

I. 
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Modern  Engineering  Requires  This 

"HEAVY  DUTY"  CERAMIC  CAPACITOR 

The  heavier  ceramic  dielectric  element  made  by  an 
entirely  new  process  provides  the  necessary  safety  fac¬ 
tor  required  for  line  to  ground  applications  or  any 
application  where  a  steady  high  voltage  condition  mal^ 
occur.  Designed  to  withstand  constant  1000  V.A.C. 
service. 

It  is  wise  to  specify  RMC  "HEAVY  DUTY”  by-pasl 
DISCAPS  throughout  the  entire  chassis  because  thef 
cost  no  more  than  ordinary  lighter  constructed  units! 

Specify  them  too,  for  your  own  peace  of  mind,  witn 
the  knowledge  that  they  can  "take  it.”  And  if  you  wanfl 
proof —request  samples.  1 


Versatile,  general  purpose 
generator  for  subsonic  and 
audio  work!  Continuously 
variable,  0.01  to  1,000  cps, 
5  bands.  High  stability,  dis¬ 
tortion  less  than  1%.  Radical 
new  circuitry  offers  sine, 
square  and  triangular  waves, 


-hp-  302A  Low  Frmqvmnty  funtthn  Gonorator 


SPECIFICATIONS 

•hp-  202A  Low  fropuonty 
function  Oonorotor 

FREQUENCY  RANGE:  0.01  to  1,000  cp« 
in  fivo  decodo  rongot. 

DIAL  ACCURACY:  Within  2%. 

FREQUENCY  STABILITY;  Within  1%  in¬ 
cluding  warm-up  drift. 

QUTPUT  WAVEFQRMS:  Sinusoidal, 
squoro,  and  triangular, 

MAXIMUM  OUTPUT  VOLTAGE;  At  least 
30  volts  peak.to-peak  ocross  rated 
load  for  all  three  waveforms. 

DISTORTION:  Less  than  1%  RMS  distor¬ 
tion  in  sine  wave  output. 

OUTPUT  SYSTEM:  Con  be  operated  either 
bolanced  or  single-ended.  Output 
system  is  direct<oupled;  dc  level  of 
output  voltage  remoins  stable  over 
long  periods  of  time.  Adjustment 
available  from  front  panel  balances 
out  of  any  dc. 

FREQUENCY  RESPONSE;  Constant  within 
1  db. 

HUM  LEVEL:  Less  than  0.1%  of  maximum 
output. 

SYNC  PULSE:  5  volts  peak,  leu  than  10 
Msec  duration.  Sync  pulse  occurs  at 
crest  of  sine  and  triangular  wave 
output. 

POWER:  IlS-volt,  50/60  cycles.  175 


Figure  1.  Oscillogram  shows  freedom  from 


Figure  2,  Oscillogram  of  (a)  triangular  wave 
applied  te  shaping  circuit  and  (b)  resulting 
sine  wave. 

vides  virtually  transient-free  output  even 
when  range  switch  is  operated  or  fre¬ 
quency  is  rapidly  varied.  This  circuit  also 
maintains  the  amplitude  constant  under 
all  conditions.  It  is  not  necessary  to  wait 
long  pericxls  for  the  circuit  to  stabilize  at  a 
new  level  as  with  conventional  oscillators. 

OTHER  FEATURES 

The  output  system  of  -hp-  202A  is  fully 
floating  with  respea  to  ground.  May  be 
used  to  supply  a  balanced  voltage  or  either 
terminal  may  be  grounded.  It  will  deliver 
10  V  RMS  to  a  load  of  5,000  ohms  or 
greater;  internal  impedance,  however,  is 
only  100  ohms.  There  are  no  coupling  ca¬ 
pacitors  in  the  output  system,  and  a  high 
degree  of  dc  balance  is  achieved  by  means 
of  a  special  circuit. 

-hp-fitU  enginttrs,  in  most  major  citits, 
have  compUtt  details.  Or,  write  direct. 

HEWLETT-PACKARD  CO. 

232SA  Pag.  Mill  Raad  •  Pale  Alto,  Celif. 
Expert;  FRAZAR  A  HANSEN,  LTD. 

Son  Franchce  •  Let  Angelet  •  New  Yark 


-hp-  202A  Low  Frequency  Function 
Generator  offers  you  a  compact,  conven¬ 
ient  and  versatile  source  of  transient-free 
rest  voltages  between  1 ,000  and  0.0 1  cps. 
It  provides  virtually  distortion-free  signals 
for  vibration  studies,  servo  applications, 
medical  and  geophysical  work,  and  other 
subsonic  and  audio  problems.  For  such 
applications,  the  equipment  generates  3 
wave  forms;  sine,  square  and  rriangular. 
(Desired  wave  form  is  selected  on  front 
panel  switch.)  Output  is  30  volts  peak-to- 
peak  for  all  3  wave  forms. 

NEW  CIRCUIT  CONCEPT 

-hp-  202A  differs  from  conventioiul 
low-frequency  oscillators  in  that  the  sine 
wave  is  elc-ctronically  synthesized.  A  con¬ 
trolled  bi-srable  circuit  generates  a  rec¬ 
tangular  wave.  This  wave  is  passed  through 
a  special  integrator  providing  a  true  tri¬ 
angular  wave  (Figure  2a).  The  triangular 
wave  then  enters  a  shaping  circuit  devel¬ 
oped  by  -hp-.  Here  6  duo-diodes  modify 
or  "shape"  the  peaks  and  provide  a  true 
V  sine  wave  with  distonion  of  less  than  1  % 
(Figure  2b).  This  synthesizing  circuit  pro- 


DIMENSIONS:  lOVk"  high,  19"  wid«,  13" 

dMp. 

PRICE;  $450.00  f.o.b.  Palo  Alto,  Califor¬ 
nia.  End  franrns,  for  tobl.  UM,  $5.00 
per  pair  f.o.b.  foctary.  (Specify  No. 
17.) 

Data  (ubfect  to  change  without  notice. 
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8  circvtt  iiiiiii«ti»r{s*d  8lt«r  foe  wMo  bOMl 
IF  lotorforoMC*  Supprontofi. 


Minlotwro  3  •iiip.*t35  VAC  •400'^  lltor^lioniiotlcolly  Meto4« 
iito  IVfc*  «  I*  *  W 


If  YOURS  IS  A  TOUGH  Rf  IHTfRffRlMCi 
PROBlfM-lET  fllTROH  SOLVE  IT.... 

FIITRON'S  anginaaring  dapartmani,  cooparating  with  angi- 
naart  of  laoding  companiat,  ha*  solvad  RF  Intarfaranca 
Supprattion  problam*  throughout  tho  country. 

If  your  oquipmant  mutt  maat  tha  RF  Intarfaranca  limit*  *at 
by  tha  military  tpaciAcation*,  contult  with  FIITRON'S  angi- 
naar*  in  tha  aarliatt  ttaga*  of  dotign.  FILTRON  can  furnith 
RF  Intarfaranca  Supprattion  Filtar*  whota  tiza,  waight  and 
ovarall  configuration  will  fit  into  your  oquipmant. 

FILTRON  hat  custom  daiignad  ovar  1000  diffarant  typat  of 
RF  Intarfaranca  Supprattion  Filtar*  for  oquipmant  that 
moot*  military  RF  Intarfaranca  Supprattion  limit*  and 
tpacificationt. 

FIITRON'S  complotaly  aquippad  tcraan  room*  ora 
alway*  availobla  for  tha  RF  Intarfaranca  totting 
of  your  unit*  and  oquipmant. 

An  inquiry  on  your  company  lottorhood 
will  rocoivo  prompt  attention. 


MUST  YOUR 
EQUIPMEHT  BE 
RADIO  INTERFERENCE  FREE? 


THE  FILTRON  CO.,  INC. 

FLUSHING,  LONG  ISLAND,  NEW  YORK 

LARGEST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE  FILTERS 


FILTRON  can  batt  tolvo  your  RF  Intarfaranca  problam*  bacauta: 


IS  amp. -St  VOC  tutor,  til*  V'  n  7"  .  tVL".  with  prottorlioa 
AN  cooooclon-Kitli  olloooatiao  troa  ISO  KC  to  400  MC 


a  FIITRON'S  ontinoorlng,  roMorcIi  and  dotign  dlvhlont  oro  tlollod  by 
oxportoncod  RF  Intorforonco  Supprottlon  RItor  onginoon. 
a  FIITRON'S  modom  thioldtd  loboroloriot  or*  oquippod  to  mootur* 
RF  Intorforonco  from  14  RC  to  1000  MC  bi  occordonco  wHb 
mlinory  ipociflcatloot. 

a  FIITRON'S  production  locililiot,  comprising  a  capacitor  monufoctur. 

log  diultion,  coll  ortnding  dlyhion,  molol  fabrication  tbop, 
motol  ttomping  and  tool  ond  dlo  tbopt,  or*  oxchnhroly 
producing  tb*  bigbott  quollty  componontt  for  FIITRON'S 
RF  Intorforonco  Supprottlon  FiHon. 

•  FIITRON'S  oxiontivo  productioa  tocllltlot  pormit  ut  to  moot  your 
dolivory  roqulromonlt.  ttOWI 


RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR: 

By  wtwfft 

lfiv«rt*r»  Actwot^rfi 

ll•ctr•Ak 

And  •Hitr  KF  Ifilcrftr^AC*  pr«4«KMif 
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Can  Carboloy  permanent  magnets 

These  4  coses  show  how  lasting  energy  without  wires 
breoks  down  design  borriers,  opens  the  door  to  finer 
product  performance,  big  new  profit  opportunities 


ISETERS  —Here,  a  Carboloy  concentric  magnet  element  is 
ttie  measuring  mechanism  of  this  new-type  portable  current 
l^order.  The  permanent  magnet  cut  down  fabrication 
•Dsts  by  eliminating  other  power-supplying  parts.  It  also 

tduced  the  recorder’s  weight  by  10  pounds  and  ^atly 
ntributed  to  the  sensitivity  and  accuracy  of  the  instru¬ 
ment.  A  typical  case  of  modernization  through  magnets. 


SPtAKERS  — Many  radio  and  TV  speakers  now  use  Carboloy 
pentianent  magnets  to  replace  other  electrical  fixtures  in 
tiM  voice  coil.  Current  passing  through  this  uniform  mag¬ 
netic  field  causes  the  voice  coil  and  attached  cone  to  vibrate 
in  proMrtion  to  the  applied  voltage  .  .  .  producing  truer 
tone.  These  Carboloy  magnets  will  never  fail,  never  need 
maintenance.  Permanent  magnets  are  also  used  in  television 
focusing  assemblies. 


Is  magnetic  energy  essential  or  useful  in  your 
product? 

Then  the  chances  are  excellent  that  Carboloy 
permanent  magnets  can  improve  its  function, 
lower  its  cost .  .  .  put  you  out  front  of  your  com¬ 
petitors  with  a  finer-performing,  more  depend¬ 
able  product. 

Here’s  why:  Carboloy  permanent  magnets  are 
simple,  self-containing  sources  of  magnetic  energy 
that  never  fail.  They  need  no  outside  power. 
They  help  simplify  design  and  reduce  fabrication 
costs  by  eliminating  wires,  coils  and  other  operat¬ 
ing  parts. 

Because  they  are  very  powerful,  even  in  .small 
sizes,  they  let  you  build  a  lighter,  more  compact 
product,  too  (particularly  important  in  magnetos, 
motors,  instruments,  control  devices,  communica¬ 
tions  equipment  and  other  items  for  the  aircraft 
industry). 


Thousands  of 
applications 

The  Carboloy  magnet  applications  on  these 
pages  are  but  4  of  thou.sands.  Perhaps  they’ll 
spark  an  idea  for  a  similar  application  in  your 
radio  or  TV  set,  thermostat,  voltmeter  or  what¬ 
ever  electrical  product  you  build. 

Check  them.  Then  check  Carboloy  magnet 
engineers  .  .  .  the  most  skillful  in  the  business. 
They’ll  give  you  a  hand  in  magnet  design  and 
application  at  no  cost  to  you.  And  Carboloy  pro¬ 
duction  lines  can  supply  you  with  the  finest,  most 
uniform  magnets  that  money  can  buy.  Any  size,  any 
shape.  Cast  or  sintered. 

For  more  information,  send  coupon  for  free 
copies  of  the  Carboloy  Magnet  Design  Manual 
and  Standard  Stock  Catalog. 

<ARBOLOY 

DEPARTMENT  OF  GENERAL  ELECTRIC  COMPANY 
11139  E.  8  Mile  Blvd.,  Detroit  32,  Michigan 
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improve  your  electrical  products? 


GENERATORS— When  plane  engineers  left  only  a  6'  x  6' 
space  for  a  jet’s  tachometer  ranerator,  the  design  problem 
was  whipped  with  a  CarboToy  permanent  magnet.  One 
tiny  ma^et  supplied  the  strong  magnetic  field-  required. 
It  eliminated  coils  and  wires  previously  used,  thereby  saving 
space  and  permitting  a  compact  generator  design  that  fit 
the  limited  area. 


CONTROLS -  A  new  plugging  control  for  brakeless  stopping 
of  polyphase  induction  motors  features  a  Carboloy  perma¬ 
nent  magnet.  An  eddy  current  disk,  rotating  in  the  magnetic 
assembly,  creates  a  torque.  As  the  motor's  speed  nears 
zero  with  the  power  reversed,  the  torque  decrease  interrupts 
the  circuit  and  quickly  stops  the  motor. 


Which  of  these  outstanding  advantages  of  Carboloy 
permanent  magnets  can  help  you  improve  your  product? 


1 

2 

3 

4 

5 

6 
7 


SIMPLE — Compact,  telf-contoining  sources  of  energy 
with  no  operating  ports. 

UNIFORMLY  POWERFUL — Guaranteed  to  meet  or  sur¬ 
pass  the  standard  external  energy  minimum. 

LAST  FOREVER — Will  supply  a  constant,  uniform  mag¬ 
netic  field  indeflrtitely. 


O  COMUNE  ELECTRICAL  AND  MECHANICAL  FEATURES 
"  — Transform  electrical  energy  into  mechanical  motion; 
mechanical  motion  into  electrical  energy. 

SIMPUFY  MECHANICAL  ASSEMBLIES— Exert  strong 
tractive  force  for  holding,  lifting  and  separating  devices, 
which  eliminates  component  ports,  makes  product  design  and 
fabrication  extremely  simple. 


NO  WIRING — Eliminate  need  for  coils,  windings,  or  other 
electrical  fixtures. 

COOL-RUNNING — Won't  generate  heat;  need  no  pro¬ 
visions  for  heat  dissipation. 

NO  OPERATING  COSTS — Operate  without  mointenonce 
costs  or  any  power  supply. 

NO  POWER  FAILURES— There  is  no  outside  source  of 
power  to  fail  I 


10 

11 


UNINTERRUPTED  OPERATION— Magnetic  energy  flows 
continuoffy  and  forever/ 

MOISTURE-RESISTANT — No  coils  to  collect  moisture. 


14  CREATE  SAVINGS — Reduce  weight,  save  space,  lower 
**  cost  of  fabricating  and  eliminate  other,  often  more 
costly,  power-supplying  ports. 


“Csrtaloy"  is  Ikt  trsdenurh  lor  tlw  products  ot  Corboldy  Doportmoiil  at  Goiwrol  Empiric  Compony 


P - MAIL  THIS  COUPON  TODAY - 

CARBOLOY  Deportment  ef  Oenerel  Electric  Cempeny 

lim  East  •  Mile  Uvd.,  DelreM  32,  Michigan 


Gentle  men: 

Pleose  rush  me,  without 
coot  or  obligation,  copies 
of  your  latest  Carboloy 
Permanent  Magnet  Design 
Monuol  and  your  Perma¬ 
nent  Magnet  Standard 
Stock  Catalog. 


NAME. 


COMPANY  NAME. 
ADOtESS  . 

CITY _ 
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j^eiJins  communications 

><ot^  the/  beAm" 


JAMES  KN  GHTS 


I 


Also  manufi 


f/y 


Formerly  ManufielMred  by  DOOLITTLE  RADIO,  INC. 

The  JK  FD-12  monitors  any  four  frequencies  any¬ 
where  between  25  me  and  175  me,  checking  both 
frequency  deviation  and  amount  of  modulation.  A 
truly  precise  instrument  for  communication  systems! 

Wlian  for 
bonds,  plug-in  typo  on- 
tenno  coils  providud. 
^  IB  Crystal  accuracy  guaran- 

''  ts^  to  bo  ±  .0015% 

ovor  range  to 

Meets  or  exceeds  FCC 


COMMUNICATION  CRYSTALS  fer  the  CRITICAL! 

Regardless  of  model,  type,  or  design,  James  Knights 
can  provide  you  with  the  very  finest  in  stabilized 
crystals.  Today  JK  crystals  are  used  everywhere  com- 
municitions  require  the  VERY  BEST. 

X 

I^X  Well  known  to  every  communicotions  man 

^  is  the  famous  JK  Stabilised  H-17,  with  a 
frequency  range  of  800  kc  to  100  me. 

But  this  is  just  one  crystal  in  the  JK  line. 
Write  for  complete  crystal  catalogi 


PRODUCTS 


(LORD  KELVIN) 


tHIOSTATS 


TAP  SWITCHIS 


1824  - igo^ 


As  electrical  engineer  for  the  first  two  Atlan¬ 
tic  cables,  this  famous  British  physicist  aiKf 
inventor  made  numerous  contributions  to  the 
advancement  of  coble  communication.  Hit 
earlier  invention  of  the  mirror  galvanometer, 
used  to  detect  extremely  weok  electrical 
signals,  first  mode  underwater  coble  teleg¬ 
raphy  possible  over  long  distances.  Kelvin  it 
also  noted  for  hit  important  work  in  thermo¬ 
dynamics,  molecular  physics,  wireless,  and 
the  wave  theory  of  light. 


KELVIN 


FIRST  to  Engineer 

a  Snccessfnl  Atlantic  Cable 


William  Thomson 


OHMI  TE 


® 

HIGH-CURRENT  ROTARY 


Ntw  and  aniqaa  In  cMI  •mtrgtncy  commanleatlan  systems  is 
the  Maw  York  City  Fire  Oepertmeiit’s  ilve  bereegh  radio  network 
_  plannad  to  moat  the  threat  of  ony  emergency,  incled* 

ing  atomic  ottock.  Transmitters  designed  by  Radio 
Engineering  Laboratories  to  give  continvees  operation 
ore  signMcant  centribetiens  to  this  eiectronlc  accom* 
piishment. 


Einrac's  2C39A  triode  is  utilized  in  REL's  type  757C  point-to- 
point  radio  relay  transntitter  operating  in  continuous  around 
the  clock  service  at  900  me.  The  2C39A  is  used  in  two  stages 
— as  a  tripler  from  ISO  me.  to  450  me.  and  as  a  doubler  from 
450  me.  to  900  me.  The  2C39A  is  a  natural  to  serve  in  REL‘s 
757C  where  it  can  perform  as  a  frequency  multiplier  at  ultra 
high  frequencies  with  excellent  operating  efficiency.  This 
compact,  rugged,  high-mu  tube  is  designed  for  a  variety  of 
uses  as  a  power  amplifier,  oscillator  or  frequency  multiplier 
wherever  dependability  and  durability  are  demanded. 


Two  Einrac  4X500A's  give  dependable  performance 
in  the  REL  type  715  emergency  service  transmitter. 
These  external-anode  tetrodes  are  in  the  power  out¬ 
put  stage  of  the  final  amplifier  in  each  of  the  New 
York  City  Fire  Department's  eight  main  station  350 
watt  transmitters.  Operating  in  the  150  me.  region 
the  4X500A's  meet  the  challenge  of  24-hour  perform¬ 
ance.  Designed  for  application  the  500  watt  4X500A 
has  small  size  and  low  inductance  leads  which  permit 
efficient  operation  at  relatively  large  outputs  well 
into  VHF. 

Writo  our  application  onginooring  do- 
9  partmont  for  tho  latost  information  and 
tochnical  data  about  thoso  and  othor 
Eimac  tubas. 


Power  amplifier  of  REL'e  type  71 5 


E  I  T  E  L  .  M  c  C  U  L  L  O  U  G  H,  INC. 

SAN  tlUNO.  CAIIFOINIA 


I,  SOI  Cloy  SIrael 


Sea  rraaclice,  Celifereio 
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Do  you  have 
an  HForVHF 
harmonic 
shielding 
problem? 


Could  your  plant  or  operation  be  shut  down  because 
some  piece  of  your  equipment  is  unsuspectedly 
generating  HF  or  VHF  harmonic  interference? 

It  can  happen  . . .  and  has.  So  it's  a  real  problem 
for  you  to  consider. 

High  power  generators,  welding  machines,  amateur 
f:  radio  transmitters,  diathermy,  and  even  lawn  mower 
^  machines ...  all  are  potential  trouble  makers . . . 
i  unless  they're  properly  shielded  . . .  adequately 
?  screened ! 

That's  where  Monel®  comes  in. 

Metal  Textile  Corporation,  Roselle,  N.  J.,  developed 
\ '  a  line  of  effective  shielding  gaskets  and  strip — metal 
\|  mesh,  knitted  in  tubular  form  like  a  stocking,  and 
/  [  compacted.  As  a  result  of  comparative  tests  on 
||  shielding  effectiveness  and  service  life,  the  material 
4 :  used  is  resilient,  corrosion-resisting,  flat  Monel  wire, 
i  Known  as  “Metex  Electronic  Weather  Stripping.” 

-  its  uses  include  flange  gaskets  in  square  wave  guides 
and  shielding  strip  around  metal  lids  and  openings 
of  portable  and  amateur  transmitting  equipment, 
i  A  combination  Monel  gasket  and  sealing  member  is 
Jalso  used  experimentally  to  shield  "dunkprooF' 
fmotor  housings. 

I  Why  Monel?  Because  it  offers  several  far-reaching 
advantages. 


Sealing  in  stray  harmonic  uwet,  knit  Monel  mesh  strip 
or  gaskets,  mounted  around  lids  and  other  openings 
help  reduce  electrical  harmonic  interference. 


Resilient  Monel  mesh  shielding  rings 
assure  continuous  contact  and  adequate 
conductivity  despite  corrosive  attack. 


slight  pressure,  despite  warped  or  irregtilar  surfaces. 

Available  in  a  wide  variety  of  cross-sectional  shapes 
and  dimensions,  the  mesh  can  be  fabricated, 
compacted,  folded,  and  installed  with  a  minimum 
of  difficulty. 

Perhaps  you  have  a  special  shielding  or  sealing 
problem  that  Monel  can  help  solve.  You  may  find  the 
answer  in  the  bulletin  “Metex  Electronic  Weather 
Strips.”  Write  for  a  free  copy  today.  .4ddres8:  Metal 
Textile  Corporation,  641  East  First  Ave.,  Roselle,  N.  J, 


Monel  possesses  adequate  conductivity.  It  provides 
positive  shielding  and  sealing  for  a  wide  variety  of 
sizes  and  types  of  electronic  equipment. 

And,  on  the  job,  it  withstands  corrosion  and  heat 
oxidation,  doesn't  build  up  contact  resistance.  Its 
compressibility,  resilience  and  fatigue-resisting 
qualities  make  for  excellent  contact  with  relatively 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC. 

<7  Wall  Stnat,  New  York  5,  N.  Y. 


NICKEl  UlOYS 


MONEl«>  •  "t"®  MONEl  •  "K"®  MONEl  •  "Kr'®  MONH 
"$"®  MONEl  •  NICKEL  •  LOW  CAKBON  NICKEL  •  DURANICKEL® 
INCONEL®  •  INCONEL  "X"®  •  INCOlOY®  •  NIMONICS 
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plastic  laminates 


Laminatt-d  INSl  ROK  Gradra  T-T23  and  T-812  have  made  hiatory  ever  since 
they  were  firat  intrcxlured  to  the  elertronics  industry.  These  laminates, 
pnssessinf!  a  uni<|iie  cnmhination  of  properties,  have  shown  sensational 
perfornianre  in  critiral  hifth-frequenry  applications. 

Now  these  superuM-  electrieal  laminates  are  available  in  Metal-Clad  form 
(with  copper  or  aluminum  sheet  bonded  to  one  or  both  surfaces)  fur 
the  |ir<Mhiction  of  "printed  circuits."  •* 

-Metal-Cdad  INSLROK  exhibits  outstanding  electrical  properties  which 
remain  remarkably  stable  under  repeated  temperature  and  humidity  cycling. 
In  addition,  it  possesses  high  physical  strength  and  low  rvild  flow,  and 
punches  readily  into  intricate  shapes.  The  metal  foil  is  bonded  by  a  special 
process  assuring  consistently  higher  bond  strengths  than  ever  offered  before. 

Samples  of  Copper  or  Aluminum-Clad  I  NSC  ROK  are 
available  for  testing  purposes.  Send  for  complete  information,  today. 

RICHARDSON  COMPANY 

FOUNDED  IISt-lOCKlAND,  OHIO 
2797  Loka  St.,  Malrosa  Park,  Illinois  (CSicos*  oiitric*) 

SALES  OFFICES :  CIsvsIand  *  Dstroit  *  Indionapolis  *  locklond.  Ohio 
Los  Angolot  *  Milwoukss  *  Nsw  Brufiiwick.  (N.  J.)  *  Nsw  York  *  Fhilodolphio 


Typical  Printed 
Circuil  made  with 
Metal-Clad  INSUROK 


Rochoitsr  *  Son  Froncitco  *  St.  looit 
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THE  TRUTH  ABOUT 


GENERAL  ELECTRIC  has  recently  been 
deluged  with  letters,  telegrams,  phone 
calls  and  personal  visits  from  electronic 
engineers,  designers  and  equipment 
manufacturers  seeking  information 
about  the  availability  and  applicability 
of  TRANSISTORS. 

We  believe  these  inquiries  are  di¬ 
rected  to  General  Electric  for  several 
reasons; 

#  G.E.  is  the  largest  supplier  of  ger¬ 
manium  products  in  the  country.* 

#  More  than  4'/i  million  point  con¬ 
tact  germanium  diodes  were  used 
by  industry  in  1951.  General  Elec¬ 
tric  made,  sold,  and  delivered  the 
largest  portion  of  these. 

#  Point  contact  or  whisker-type  ger- 
maniunt  transistors  have  been 
commercially  available  from  G.E. 
for  over  three  years  (Types  Gll 
and  Gl  1  A). 

*0/  mU  tiummfiBctmrers  reporting  thnmgh  RTMA  in  19^1,  G.  E. 
dtlhftrtd  tnnre  germaninm  dmdti  thnn  alt  atkers  cnmhmed. 


#  G-E  Research  and  Electronics  Lab¬ 
oratories  have  been  developing 
junction  germanium  devices  for 
several  years. 

#  G.E.  announced  the  Erst  commer¬ 
cial  junction  (P-N)  rectifier  (GlO 
types)  in  October  1951  and  these 
are  now  in  production. 

General  Electric  has  developed  sev¬ 
eral  types  of  junction  transistors 
(P-N-P)  and  these  are  now  in  product 
engineering.  They  have  not  been  an¬ 
nounced  commercially  because  we 
want  to  establish  the  most  desirable 
characteristics  for  your  use.  We  want 
to  improve  their  design  without  inter¬ 
rupting  your  program,  and  test  them 
for  stability  and  life.  This  is  standard 
General  Electric  practice  on  new  prod¬ 
ucts  and  for  this  reason  we  cannot  give 
you  a  specific  calendar  date  for  availa¬ 
bility.  It  is  fair  to  state  that  G.E.  intends 
to  lead  in  the  production  of  transistors 
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TRANSISTORS 


for  commercial  and  government  use  as 
it  has  with  diodes. 

Many  new  and  revolutionary  devices 
are  also  under  development  in  our  lab* 
oratories:  high  power  transistors:  high 
power  rectifiers:  phototransistors: 
semiconductor  pentodes:  high  fre¬ 
quency  transistors.  And  many  more- 
all  to  help  you  design  better  equipment. 

TRANSISTORS  TODAY 

Transistors  have  several  advantages 
over  other  components.  These  include 
small  size,  no  cathode  power  or  warm¬ 
up  time  required,  very  high  efficiencies, 
long  life,  ruggedness,  stability. 

Uses  are  limited  today,  however,  by 
faaors  like  frequency  response  (usually 
below  1  megacycle)  and  temperature 
effects  (usable  at  temperatures  only 
slightly  above  normal  ambients  at  pres¬ 
ent).  Both  of  these  problems  are  being 
aaively  studied. 


PLANT  CAPACITY  I A  compl«t«  factory,  omploying  upwards  of  500 
pooplo,  b  dovotod  to  tho  monufacturo  of  G-E  gormomum  products, 
locatod  ot  Clydo,  Now  York,  this  modom  installation  b  turning  out 
diodos,  roctifiors,  ond  point  contact  transistors  for  your  uso  now, 
and  ovontuoHy  wiH  bo  producing  junction  tronsistors. 


NiW  TtANSISTOt  iULLITINI  Just  printod,  thb  now  Hhistratod 
buNotin  givos  you  comploto  spodficotions^  G>E  point  contact 
transistors  (Typos  GM  ond  GUA).  Writo  us  and  wo’N  moH  your 
copy  immodiotoly.  No  chargo.  Gonorof  Eloctric  Compony,  So^'on 
d52,  Eloctronici  Park,  Syrocvfo,  Now  Yark. 


generaiOelectric 
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I  ^^^^^veryotie  Can  Counton 

IVeeper-hoot 

H 


jet  pilots  count  on  this  interesting 
instrument  to  tell  them  how  much  fuel  is 
left  .  .  .  when  they’d  better  "hit  for  home." 
And  in  the  same  way,  it  counts  rounds  of 
anununition  remaining  in  the  plane’s 
machine  giuis,  the  number  of  film-expoeures 
remaining  in  aerial  cameras,  etc.,  etc.  So 
you  can  see  how  one  type  of  Veeder-Root 
Counter  can  come  up  with  many 
answers  to  many  problems.  And  ^ 
within  the  literally  infinite  scope 


of  the  coimting  process,  there  may  well 
be  some  badly  needed  answers  we  can  work 
out  for  you  ...  if  your  work  is  badly 
needed  for  defense.  Write. 


VEEDER-ROOT  INCORPORATED 

**Th*  Name  That  Counta" 

HARTFORD  2,  CONN. 

Chicago  6,  Ill.  •  New  York  19  •  Greenville,  S.  C. 

Montreal  2,  Canada  •  Dundee,  Scotland 
^  Office*  and  agent*  in  principal  citie* 


ELECTRONICS 


1.  Far  these  anteiHu  bates,  Kel-F’e  properties  of  zero  mois* 
ture  absorption  and  high  electrical  resistance  immediately 
suggested  it  as  a  desirable  material.  However,  its  final  selec¬ 
tion  was  deemed  mandatory  because  Kel-F  could  be  injec¬ 
tion  molded  around  a  metal  insert,  thus  providing  a  com¬ 
pletely  hermetical  seal. 


2.  WapbracM  valvas  tar  acid  handling  dramatize  several  ot  Kel-F’s 
bask  values.  Its  use  in  this  commercial  valve  points  up 
Kel-F’s  properties  of  low  cold  flow  (good  memory) ;  chemi¬ 
cal  inertness:  flexibility;  and  wide  temperature  range.  Apdn 
however,  the  fact  the  Kel-F  could  readily  be  compression 
molded  around  an  insert  eras  a  determining  factor  in  its  use. 


3.  This  eiectronk  hoohap  wire  U  Kel-F  insulated,  capitalizing  on 
the  plastic's  high  temi^rature  and  high  electrical  resistance. 
In  the  production  of  this  wire,  Kel-F  is  extruded  onto  copper 
wire  in  conventional  equipment.  Commercially  available  from 
several  sources,  the  wire  comes  in  an  assortment  of  keying 
colors. 


4.  ntthigs  far  chsmitil  •gsipMiet  ^  excellent  examples  of  the 
design  values  found  in  five  of  the  principal  properties  of 
Kel^:  high  chemical  resistance:  a  wide  temperature  range; 
non-wetabili^;  plus  ease  of  molding  and  machining.  These 
commercial  fittings  are  made  from  extruded  rod  which  is 
conventionally  machined  to  final,  close  tolerance. 


A  Capsui«  Report  oh  the  Properties  of  KEL-F 

*  Chemical  Inertness  ^  Zero  Moisture  Absorption 

*  Wide  temperature  range  *  Variable  transparency  and 

— minus  320  F  to  390  F  flexibility  properties 

*  High  electrical  resistance  ★  Readily  moldad,  extrudad 

A  Low  Cold  Flow  and  machined 

Bask  Kel-F  Prodocts  Available 

MOLDING  POWDERS  DISPERSIONS 


Unplm*tlel*»d 
^300  for  hish  temper¬ 
ature  service 
f270  for  leM  oevere 
tempereturet 

P  20  with  30%  pleetkieer 
r  28  25% 

P  30  -  30%  •• 


DISPERSIONS 
NW>2B  flow*  reedUy  at 

fuoloo  temperature* 
N*1  Hifh  molecule  weifht 

OILS.  WAXES  and  GREASES 
#1  Licht  Oil 

«3  Medium  Oil 

#10  Heavy  OU  I 

#40  Wavy  OU  (pour 

potet  SO-90  P)  ' 
#180  Hard  Wax  at  70  P 
(Oreaaea  compounded  to  order) 


StaadaH  Fabricatsd  Rel^  Materials  and  Parts 
il.aiUble  from  Cammerdal  Sssrtes 

>n 

Mowed  Sheets  *Eitnided  sad  MoWad  Rod  *Estnided  Tubiet 
Thin  Flbn  (sstruded  as  layflal  hiba.t) 

.  Gashets  *Wasliefs  *Valve  Discs  *'  U"  Pachint  . 

”  "0”  Rings  *Rel-F  coatad  ResHienttara  "0"  Rings 

Valve  Dleehragms 

.  Trsnstomwi  Tarminsls  "Rotaiy  Electric  SvHtehes  *Hooh-upWire 

Eiactranic  Tsrminals.  Tuba  Besas  and  CaH  Fonns 
Per  /uil  mlonvwdofi  on  vnriotis  moJdors,  .stiifdor.  and 
tmbrieann  ol  Kal-F  prodacta;  also  tachnieal  data  an  da- 
tmOad  propmrHaa,  molding  attd  application  lachniquaa  — 
wrila 

_  (^emical  Manufacturing  Division 

_ 

AKJJO®*!  7H£  M.  W.  KfUOGC  CoiWIMiVy 

A  SUSSIMARV  OP  PULLAMM  WOORPORATBR 

J  P.  0.  Box  tes,  Jersoy  City  3,  N.  1. 
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For  oMUional  information  on  fhoso  /  confro/s,  wrUo  for  Data  Sfcoof  No.  160 


tXCEPTIONALLY  GOOD  DELIVERY  CYCLE  on  mlHtory  ordort  duo  to 
onormous  ma»»  production  focilitios  ...  Immodioto  cioliVory  From 
crocic  on  moro  than  170  difforont  typo>  and  roslttonco  value*  .  .  . 
Please  give  complete  details  on  your  requirements  when  writing  or 
phoning  for  further  information. 

NEW  COMPLfJt  CTS  CATALOG.  Writ*  for  your  copy  today. 


/ 


'J 


'J 


0- 


MffrS  MILITARY  SPECIFICATIONS 


—  55  C  to  -f-  ISO  C  . . .  complete  aridity  to  saturation _ 

are  the  unprecedented  temperature  and  humidity  rbnge  of 
Types  65,  90  and  95.  These  controls  are  used  in  military 
equipment  subjected  to  extreme  temperature  and  humidity. 


TYPI  63 


in  .y’/<fVA*cViA» 

FOUNOIO  1«9« 

CHICAGO  TELEPHONE  SUPPLY 


Li 

(’  f  i/h  /<r/ff 


TYPf  90 


lUUUmUMMMUA^WA-VAWVWAVn^HyVmrTT; 


UUUUAUMUA«AJ\AAAAWWm>V>VTfV»VVyn* 

U<<AAAAAAAAAAAAAAAAAAAWVvrA'VVVVVVV\ 


lUUAAAAAAAAAAAAAAAAAAAAVAWAmyVYVVyVVV’ 


Not*  *¥*0  tpocing  b«tw**n  turns  of 
str*tcb»d  coils. 


Coil  •nets  lio  Aot.  No  burring 
twisting  of  wir*. 


As  producers  of  the  world  famous  "Nichrome”*  and  other  outstanding 
electric  heating  and  resistance  alloys,  Driver-Harris  engineers  are  inter¬ 
ested  in  obtaining  application  results  commensurate  with  the  exceptional 
advantages  their  alloys  afford.  Therefore  they  have  developed  a  new  coiling 
machine  which  eliminates  wire  coiling  faults— especially  coil  irregularity 
due  to  work-hardened  areas  produced  during  coil  formation. 

This  new  machine  is  the  result  of  knowledge  accumulated  during  forty 
years  of  close  association  with  wire  coiling  problems.  Its  revolutionary 
principle  of  operation— (he  synchronized  rolling  action  of  all  coiling  parts— 
results  in  vastly  improved  performance  over  that  of  any  other  type  machine. 

Product  of  long  study  and  a  thorough  knowledge  of  the  requirements  of 
the  industry,  this  Driver-Harris  unit— 

(1)  hanJlM  th«  full  rung*  uf  rutitHinc*  wiru  celling  normally  regukea,  dec*  or 
open  winaing  (ana  con  bo  aanpfaa  for  twin  wira  calling), - 

(9)  cut!  call  ana*  clean  an  all  lixac,  elate  or  open  weuna; 

(3)  maintaini  roiitlanca  accuracy  of  cut  ceili  of  all  Nmet  by  phalo-alectric 
central  (vorlolian  not  excoeaing  ±  1%); 

(4)  offorat  the  lewetl  aporirtianal  ana  maintanance  each  of  any  campareble 
ceiling  machine. 

Standard  Model  coils  f20  to  #36  B&S  gauge  wire.  Units  for  other  gauges 
built  to  order.  Send  for  illustrated  Bulletin  C-52,  giving  full  information. 


*T.U  lUc.  U.S.  fut  f>f. 


Driver-Harris  Company 

m  HARRISON,  NEW  JERSEY 

tRANCHf S:  Chicago,  Oatreii,  Claveland,  let  Angelet,  San  Francitce 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ELECTRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOYS  IN  THE  WORLD 

42  May,  1952  —  ELECTRONICS 


BRING  THROUGH  EQUIPMENT  FASTI 


SER¥iee  COSTS 


OROANliE  CIRCUITS  QUICKLY 


ScH^motict  of  moft  oloctronlc  oqwipmofit  can  bo 
brokofi  down  into  circuit  blocks  of  logicotty 
OMOciotod  functions.  TKoso  functionol  circuit 
blocks  con  bo  movntod  roodily  oitkor  in  tHo  Aldon 
'*20"  plug-in  pockogos  or  Bosic  CKossis  unit.  Tubo 
sockots  ond  ossociotod  components  guickly  lay 
out  on  full  scolo  Unit  Flonning  Shoots  for  mount¬ 
ing  on  torminol  cords.  Those  spociol  pro-punched, 
multi-holo  torminol  cords  hove  wide  Ooxibility  to 
toko  on  infinite  vorioty  of  circuit  voriotions.  Both 
sides  of  cord  con  bo  used  to  obtoin  moximum 
component  density  oreo.  Using  the  Unit  Planning 
Sheets,  functionol  circuit  units  ore  oH  planned  in 
one  step. 


CUT  SERYICS  AND 
MAINTENANCE  COSTS 
IN  PINAL  EQUIPMENT 


Solder  terminols  ond  sockets  quickly  rivet  to 
Aldon  torminol  cord  occording  to  loyout  on  Unit 
Plonning  Sheet.  Components  snop  into  the  special 
Aldon  Minioture  Terminals  which  hold  them  for 
soldering  —  (No  twisting  or  wropping  of  Uods 
necossory)  With  oil  tube  sockets  and  their  osso¬ 
ciotod  components  mounted  on  one  cord  —  the 
wiring  ond  soldering  of  circuits  is  on  open,  eosy- 
to-work  sub-ossembiy  operotion. 


Minioture  Terminols  450  Sorios 


Terffliosl  cards  have  been  designed  to  accommo¬ 
date  tremendous  number  of  circuit  variations  —  to 
make  neat  rube  and  component  sub-assemblies  with 
a  minimum  of  wiring  and  simplified  assembly  tech¬ 
niques.  Special  Alden  Miniature  Terminals  are  new 
and  radical  punch  press  configuration  —  ratchet  slot 
holds  various  size  component  leads  for  soldering  — 
no  twisting  of  leads  with  pliers.  Figure  **eight** 
shape  accommodates  cross  wiring  and  buss  leads. 
Terminals  are  punch  press  parts  —  so  take  a  min¬ 
imum  of  solder,  reduce  solder  time,  eliminate  danaer 
of  cold  solder  ioints. 


Here  is  a  plug-in  package  unit  using  the  fbovt 
method  of  converdog  Kbematic  into  finished  Wms- 
bly  quickly.  Simply  mount  the  completed  tet^nal 
card  sub-assembly  on  the  Alden  **20“  Non^ter- 
changeable  base,  dip  solder  the  leads  —  add  Bover 
or  housing  and  handle  and  it’s  completed  —  Ig  op¬ 
eration,  visual  or  instrument  checks  are  easily  Wodo 
—  if  trouble  occurs  doubtful  units  are  qackly 
isolated  —  these  units  easily  unplug  and  a  coMpre- 
hensive  in4>ectioa  made.  Spare  units  can  be  plsgtd 
in  so  equipment  doesn't  have  to  be  inoperable  ^ilo 
repairs  are  in  process. 


These  screws  have  concave  head  with  arced  notch 
so  power  Krew  driver  locates  head  quickly,  'no 
danger  of  it  slipping  out  and  marring  panel  surface 
—  yet  same  Krew  can  be  unfastened  with  coin  in 
order  to  hinge  forward  the  front  panel  for  servicing 
and  check  in  the  field. 


BcKk  Connoctors  — 442MIN  Sorlot 
Alden  Terminal  Card  System  means  minimum  of 
Inter-cabling  —  but  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Open 
sided  chansis  conscruaioa  makes  caMe  easy  to  wire 
to  front  panel,  terminal  cards  and  back  connectors. 
The  Alden  Back  Connectors  are  units  that  can  be 
diKretely  positioned  on  the  back  of  the  chauis  — 
isolating  lines  with  incompatible  volta^s,  currents, 
or  frequencies.  This  design  insures  Kcesaible  solder 
terminals  for  soldering  —  avoids  rat  nests  of  con- 
geMed  conventional  back  connector  wiring.  Color 
coded,  the  Alden  bKk  connectors  provide  beautiful 
operational  or  service  check  points  for  all  leads  so 
and  from  chassis. 


Assembled  —  the  Basic  Chassis  rimpli&es  operation 
of  equipment  —  Slashes  service  a^  maioicnaoce 
time.  Smooth,  positive  insertion  and  removal  of  the 
chassis  is  provided  by  the  Alden  **Scrve-A-Unit 
Lock.**  A  simple  twiM  of  the  handle  and  the  chassis 
backs  off  with  finger  dp  case.  It  also  pilots  the  chamis 
back  into  place  —  securely  locking  it  for  operation 
with  the  tame  facility. 


Wngod  Front  Fonol  Design 

Hinged  front  panel  design  of  chassis  allows  rheo¬ 
stats.  indicator  UM^ts,  lacks,  etc.  to  be  mounted  on 
panel  as  another  easy-io-work  sub-assembly.  This 
panel  attaches  easily  to  chassis  —  is  wired  —  sansng 
up  and  fastened  with  Alden  TargM  Screws. 


I 


ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 


I 


95130  VAC,  14>,  5a50-^,  190-260  VAC 
in  ''-2S"  models 


Models  ovoilable 

(numbers  denote 
VA  copocities) 


115  VAC  ±5%;  230  VAC  with  “-2$”  models 


Output 


Reg.  Qccuroqr 


Distortion 


500$  (-2$)  also 

1000$  (.2$)  olio 


Down  to  0.7 


3000$  (-2$)  olso 
5000$  (-2$)  olso 
10000$  (-2$)  olso 
1500a2$ 


Fully  protected  ogoinst  overload  or  over- 
voltoge.  Models  150$,  250$,  500$,  1000$, 
5000$,  10000$,  ond  15000-2$  ore  self- 
contoined.  Cabinets  availoble  for  others. 


MiKeltoneous 


NOBATRONS** 

(DC  $upplys— low  voltoge) 
Models  ovoilable 
(numbers  indicote 
voltoge  li  current) 


95  -  130  VAC,  14»,  50-60--'.  In  heovy  cur- 
rent  2R-volt  series  —  115/208,  3<|>,  4* 
wire,  wye. 


^0.2%  ogoinst  line  or  iood  chonges 


Reg.  occurocy 


E-6-15A 

E-6-40A 

E-6-100A 


Adjustoble  ^10%;  down  to  ~25%  ot 
lesser  occurocy 


Output  ronge 


Also  Model 
$WR-5  with 
output  either 
6VDC  @ 
10  amp 


0.2  seconds  —  this  volue  includes  chorging 
time  of  filter  circuit  for  most  severe  change 
in  Iood  or  input  conditions. 


Recovery  time 


Fully  protected  ogoinst  overlood  ond  over- 
voltoge. 

Normally  for  rock  mounting  —  cobinets 
ovoiloble. 

Normol  finish  —  gray  wrinkle. 

Meters  stondord  in  some  models;  ovoiloble 


Miscelloneous 


E.28-10 

E-2830 

E-28-70 

E-28-150 

E-28-350 

E-125-10 

E-200-5 


12VDC  @ 
5  amp 


"A''  models  output  either  6  or  7  voHs. 


$imilor  to  60^  regulators  except: 
Accurocy  ±0.5%;  distortion  5%  mox. 
VA  copocities  250,  500,  1200,  2500. 


$ome  general  specificotions  os  60— '  Nobotrons. 
Models  6VDC  @  40  omp.,  12VDC  (g)  10  omp., 
38VDC  @  10  omp. 


105-125  VAC,  14>,  50  -  60> 


(DC  Supplys- 
high  voltoge) 


10  mv  (20  mv  in  100088) 


Model  32588*  36088* 


52088* 


VDC  0-325  175^360 


0-500 


200-500 


0-500 


output 


Mo  0-125  0-120 


0-200 


0-500 


meters  furnished  os  stondord  equipment, 
regulation  occurocy  ±0.5% 
bios  supply  0-150  VDC  (S)  0-5Mo  (except  model 
100088) 

no  meters,  no  bios  supply 
regulotion  occurocy  ±1.0% 


All  hove  6.3  VAC,  6-10  amperes,  unreguloted,  C.T. 
except  Model  100088. 


'tt'ltotronic"  b  a  r«gb«*r*d  Iradcmmfc  dvnoling  liw  «l«c* 
trank  ragutotion  and  control  of  voltago,  curront,  powor, 
and  froquoncy. 

**  Rog.  U.  S.  Pot.  Off.  by  Soronaon  S  Co.,  Inc 


Standanl  dosign  AC  rogwlaton  con  bt  con- 
vtrtad  to  NMot  opprapriatt  AN-E-19,  MIL, 
and  JAN  spocifiMtioM. 


COAST  TO  COAST 


±0.25%  at  any  vahoga  Mttiiia. 


(FuH-rongo-variabla 
DC  Supply!) 


Output 


CAUrOINU  -  MOUTWOOO 

N««ly  laturpfiM! 

7422  mUlraw  A*a.j  Mmm  WhitiMy  1147 
CAUfOKNU  -  SACMMINTO 
N»«ly  iutorpriMt 

309  OchuMr  IWq.;  Ptrana  Oilbwt  3^441 
CAUrOCNU  -  SAN  FUNCHCO 
Nuoly  liituqMtia! 

2*30  Ouory  IM.;  Phom  Walnut  1-3940 
COlOtAOO  —  MNVia 


3-133  340 


0-  1000  VA 

95-130  VAC,  1<l>,  33  -  43  — 

0.7  lagging  to  0.93  loading 

113  VAC,  1<l>  (adjuitaUa  ironi  1 10-120  vobi) 

3%  mox. 

0.1  Mcondt 
±0.01% 


Load  rongo 
Input  voH. tango 
Load  9.  F.  rongo 
Output  vottogo 
Dittortion 
Tima  comtant 
log.  accuracy 


Supor-occurato 
AC  Lino  nogulotor 
Modal  loot 


D.C  -  WASWNOTON 

turlingoma  Aiioclotac  —  9,  1.  Horaian 
2017  S  St.  N.Wu  PKona  Docotur  4000 
noaioA  -  ro«T  Mmts 

Arthur  H.  lynch  4  Amaciotac 
9.  O.  kx  444;  Phono  54742 
OKMOU  -  ATLANTA 
Floyd  Foucott  4  Son 

13^  loochor  St.  S.Wu  Phono  Hoymond  3104 
ILUNOW  -  CMCAaO 
loron  P.  Croon  4  Aiiociotoi  , 

4949  W.  DFronoy  Auo.;  Ph.  Notional  2-2M 
KANSAS  -  WKMTA  I 

Standard  Product!.  Inc.  ^ 

430  C.  Cilbott  Avo.-  Phono  WIchito  3-14a 
KINTWCKT  T 

H.  A.  Wotton,  Jr. 

S17  Citixonc  SWg.;  Ctouolond,  Ohio 
NUSSACHUSITTS  -  SOSTON 
Surtingomo  Auodoto!  —  P.  O.  VowoU  J 
270  Commonwoolth  Avo.-  Ph.  Konmoro  441 A 
MKNMAN  -  MTKOn  . 

S.  Storting  Compony 

13331  limrood  A«o.-  Ph.  TowiMond  43130 
NSW  NWXKO  -  ALBUOMKQUl 
Nooly  Entorprnoc 

107  S.  Worhingtan  St.-  Phono  54731 
NSW  TOM  -  STKACUSI  i 

turlingamo  Anociotoc  —  J.  D.  ItyorMn  1 

712  Stoto  Towor  Bldg.;  Phono  2-0194 
NSW  TOM  -  NSW  TOM 

Surfingonto  Auodatot  f 

103  loFoyotto  St.;  Phono  Digby  9-1240  4 

NOKTN  CA401INA  -  CHAKLOTTI  I 

Jomo!  L  Hightmlth  * 

P.  O.  Box  1011;  Phono  54434 
OMOON  -  POtTULNO  \ 

Tho  Jomo!  L  Koorm  Co.  J 

P.  O.  kx  5104;  Phono  ktt  4331  . 

PSNNSTIVANU  —  PNILADBIPMIA 

krlingomo  Anocioto!  —  Iran  kbimoa  ^ 

7060  Carrot  Rd.  (Uppor  Darby); 

Phono  Flondor!  2-1397 
PINNSTLVANIA  -  PITTSSUION 
H.  E.  kncFord  4  Co. 

Croat  Bldg.;  Phono  Croat  l-ISSO 
TINNISSIl  -  KNOXVIIU 
A.  4.  Hough 

P.  O.  Sox  1452:  Phono  4-4312 
TtXJLS  -  HOUSTON 

Eori  W.  Uptcomb  4  Amodoto! 

2420-1  Rico  Ilvd.;  Phono  Undon  9303 


95130  VAC,  l<t>,  3040  cycio! 


Input  volt,  rongo 
Output 
TT1  for  tomp 
JF2  for  f ilomont 
«3forbiat 
Fihoring 
#1 

#2  4  3 
Rog.  occwroqf 
Tim#  comtofit 


DC  Pow«r  Sowrc*  foe 
$p«ctropKotoin«t*rs 
MocM  E-4/2-5  Nobotron 


6VDC  odjiMtobk  ±10%  of  5  oiiip«rM 
OVDC  100  AAo. 

3V0C  odivstobl*  ±10%  ert  100  Ms. 


1%  mox. 

0.05%  MOX. 

±0.01%  09oiiitl  lino  chon9o« 

0.1  Mcoodt  Mfidor  Moit  lovoro  Mno  cKonoot 


95-130  VACy  pboM  to  nowtrolo  3^^4  wiro 


Inpwt  vottogo 


Fro«|iM«iqr  CKongor 
Modol  3FCD250 


Inpvt  fro^woficy 


115  VACp  14>p  odjMftoblo  btww  110-130 
VAC 


Output  voltogo 


Output  fro^uooqr 


Output  uoitogo 


rogulotioA 


±1%  in  ttondord  Modol 

±0.01%  with  ouxiliory  fr*qu«Acy  ttondord 


Output  Iroquoiicy 


rogulotion 


Dittortion  in 


output 


Timo  conttont 


Envolopo 

Modulotion 


A  single  phase  input  model  is  also  available. 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD  CONN 


I 


Die  Cast  Aluminum  Jackets 
Sand  Cast  Aluminum  Jackets 
Celastic  Covers 


Complete  assemblies  with 
Permendur,  steel  or  alumi- 
num  bases,  inserts  and 
keepers  as  specified.  Mag¬ 
netized  and  stabilized  as 
re<|uired. 


Jhe  Arnold  Engineering  r.oMPANVjs 

SUBSIDIARY  OF  ALLEGHENY  LUDLUM  STEEL  CORFORATION 

G«n«ral  Offic*  &  Mant:  Marengo,  IllinoU 
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^  P  a >  A  T  I  O  N 

il  SEGUNDO 
CALIfORNIA  > 


1/8  diameter 
1/4"  length 
Potted  in  thermo¬ 
setting  compound. 


D-1224 

RAAS  opplitd  volf09«,  moK . 26  volts  por  colt 

Rook  invorso  voltogo . 60  volts  por  coll 

RMS  input  curront,  moK . 500  microomporos 

DC  output  voltogo . 20  volts  por  coll 

Voltogo  drop  at  full  lood .  1  volt  por  coll 

DC  output  curront,  ovg .  200  microomporos 

DC  output  curront,  pook . 2.6  milliomporos 

Mox.  surgo  curront .  10  milliomporos 

Rovorso  Lookego  ot  10V  RMS  ...  0.6  microomporo 
Rovorso  Lookogo  at  26V  RMS  ....  3  microomporos 

Rroquoncy  mox.  CRS .  200  KC 

Also  ovoiloblo  in  2>coll  Diodos. 


D-1290 

RMS  eppliod  voltogo,  mox . 26  volts  por  coll 

Pook  invorso  voltogo . 60  volts  por  coll 

RMS  input  curront.  mox . 3.7S  milliomporos 

DC  output  voltogo . 30  volts  por  coll 

Voltogo  drop  ot  full  lood . I  volt  por  coll 

DC  output  curront.  ovg . 1.5  milliomporos 

DC  output  curront.  pook . 20  milliomporos 

Mox.  surgo  curront . 80  milliomporos 

Rovorso  lookogo  ot  10V  RMS  . . .  3.4  microomporos 
Rovorso  lookogo  ot  26V  RMS  ...  13  microomporos 

Proguoncy  mox.  CPS .  100  KC 

Also  ovoiloblo  in  2.  3  or»d  4>coll  Diodos. 


International 

RECTIFIER  CORPORATION 


GENERAL  OFFICES 
1521  E  Grand  Ave 
El  Segundo.  Calif 
Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE: 

205  W  Wacker  Dr 
Franklin  2-3889 
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DAMP  OUT  VIBRATION 


Designed  to  protect  fragile  equipment  from  impact, 
these  cushioned  assemblies  also  serve  to  isolate  high 
frequency  vibrations. 

The  rubber  cushions  can  be  varied  to  give  many 
degrees  of  flexibility.  Mounting  brackets  can  be  de¬ 
signed  for  equipment  of  various  sizes  and  weights. 
Center  components  are  available  as  plain  eyelets  or  as 
threaded  United-Carr  Teenuts  .  .  .  with  or  without 
locking  teeth. 


The 

UCINITE  CO. 

Sewtonville  60,  Mass. 


V 


Division  of  IJniled-Carr  Fastener  Corp. 


Variations  of  the  basic  shockmount  can  be  designed 
to  meet  special  conditions.  One  version,  for  example, 
is  insulated  for  mounting  ''hot”  chassis.  In  addition 
to  the  rubber  cushion,  it  has  a  fibre  tube  and  washers 
which  insulate  the  bracket  from  contact  to  ground. 


For  shockmounts  designed  to  your  specifications  .  .  . 
and  manufactured  in  volume  quantities...  contact  your 
nearest  Ucinitc  or  United-Carr  field  representative. 


Sp*rtali*it  Im 

BLKCTRICAl.  ASSKMBLIBS, 
RADIO  AND  AUTOMOTIVE 
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ized  field  and  can  fre^ 
jfinished-product  engi^ 

^  It  pays.  We’vtf||||i 
l^ers  in  the 
^Hive,  aviation,  apPMI 

J^AUnited-Carr  and  if 


fly,  ciUjsm.ts 


volume  pri 
the  assemi 


Before  bidding  on 
or  npecial  fastening  cfeM 
Carr  field  representative. 


(ring  fasteners 
ir  nearest  Untted- 


MAKERS  OF 


FASTENERS 
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IN  TELEVISION 


the  time  comes  for  you  to  consider  high  power,  whether  you  are  on  the  air  now 
attiinsh  to  increase  your  power,  or  whether  you  are  making  application,  it  will  pay  you 
consider  Du  Mont.  An  investment  in  Du  Mont  —  a  Du  Mont  high-power  trans- 
miti#  -is  your  investment  in  the  same  long-term  operational  advantages . . .  the  same  low 
’SoSfiK^.thc  same  reliability  that  has  been  proved  by  the  Du  Mont  Acorn  500W  and  the 
Oak  5KW  transmitters. 

pio^^t  offers  two  outstanding  high-power  transmitters 
^|£^Cthe  Series  12000,  40KW  high-band. 

■BEjS  Either  of  these  transmitters  driving  a  high-gain  antenna  will  easily 

meet  the  maximum  FCC  allowed  ERP  of  lOOKW  for  the  low-band 
and  200KW  for  the  high-band. 

The  Series  9000  low-band  transmitter  employs  intermediate-level 
modulation  for  most  economical  utilization  of  available  tubes  and 
features  the  time-proved  Oak  Transmitter  driving  a  single  power 
output  tube  in  each  of  the  Aural  and  Visual  Transmitters. 

The  Series  12000  high-band  transmitter  contains  the  Oak  Trans- 
mitter  driver  but  utilizes  a  single  r.  f.  power  output  tube  in  the 
HHjb  Aural  'I  ransmittcr  and  a  pair  in  the  Visual  Transmitter. 

No  matter  what  power  you  require,  consider  Du  Mont  first  for  a 
long  range,  economically-sound  investment.  Du  Mont  protects  your 
investment  through  minimum  obsolescence. 


the  Series  9000,  20 KW  low- 


TELEVISION  TRANSMITTER  DIVISION 

Allan  B.  Du  Mont  laborotoriet,  Inc.,  Clifton,  N.  J. 

Write  Dept  EH  fpr  broclmre 


ELECTRONICS  — Mor,  1952 


51 


'Ow  'V.  ^ 


RirOHM 

RESISTORS 


VITREOUS 

ENAMELED 


DELIVERY 


QUALITY 


PRICE 


Divitten  of 

PRODUCTS  Model  Engineering 


RUOHM 


ft  Mfg 


2800  N.  Milwauktt  Av«nu«,  Chicago  18,  III 

Foctory:  Huntington,  Indiono 


ENGINEERING 


'EH)R  panel-rack  or  other  Hoetionalized  circuits,  Lapp  offers  a  variety  of  plug-and-recep- 
^  taele  units,  some  of  which  are  shown  above.  Any  number  of  contacts  can  be  provided 
(in  multiples  of  twelve).  Male  and  female  contacts  are  full-floating  for  easy  alignment  and 
positive  contact.  Contacts  are  silver-plated,  terminals  tinned  for  soldering.  Polarizing 
guide  pins  are  provided  where  desired.  Insulation  is  Steatite,  the  low-loss  ceramic  which  is 
non-carbonizing  even  under  leakage  flashover  resulting  from  contamination,  moisture  or 
humidity.  Write  for  complete  electrical  and  mechanical  specifications  of  available  units 
or  engineering  recommendations  for  an  efficient  component  for  your  product.  Radio 
Specialties  Division,  Lapp  Insulator  Co.,  Inc.,  I.eRoy,  N.Y. 


"Si 


ELECTRONICS  — Moy,  1952 


S3 


TOY' 

DEPARTMEX' 


Rigorous  Tests  Prove  New  Precision  Wire  Wounds 
Best  of  All  for  JAN-R-93  Specifications 

No  other  resistor  so  far  exceeds  JAN-R-93  Speci¬ 
fications  as  IRC’s  newly  developed  Precision  Wire 
Wounds!  This  is  the  impartial  verdict  of  the  most 
modem  electrical  and  mechanical  testing  equipment 
applied  to  our  own  and  competing  resistors. 

Largest  producers  of  resistors  in  the  world,  IRC  makes 
rigorous,  thorough  testing  a  continuous  job,  rather 
than  an  intermittent  one.  Pre-testing  proves  the 
design  soundness  of  every  IRC  product.  Tests-in- 
production  safeguard  product  quality.  And  tests-in- 
service  are  your  warranty  that  IRC  resistors  will  meet 
your  every  requirement. 


ALL  NEW  Type  WW  Wire  Wound 
Resistors  for  JAN  Equipment  —  Industrial 
Applications  —  Miniaturization 


40,000  Ohms 


6  00  Mf| 


27  Mt| 


0  4S0  Mtf 


0  225  Mtc  I 


0  225  Met 


M.OOOOhms. 


0  5  Meg 


100.000  Ohms 


Mail  Cowpon  today  for  Full  Dotails  of  Now  IRC 
Frocitioo  Wiro  Wounds  in  Tochnical  Data  lullotin  00 

INTHNATIONAL  RESISTANCE  CO. 

403  N.  Rroad  St.,  Philadolphia  S,  Pa. 

Please  send  me  Tochmcol  Doto  Sulietm  (Number)  (7^,  and  or  name  and 
oddrtst  of  neorost  IRC  Distributor  : 


Test  the  IRC  Industrial  Service  Plan 
and  you'll  always  use  it  to  get  mainte¬ 
nance,  pilot-run  or  experimental  quan¬ 
tities  of  standard  resistors  in  a  hurry. 
Your  nearby  IRC  Distributor  has  these 
units  on  his  shelf,  can  make  'round-the- 
corner  delivery  without  delay.  He’s  a 
good  man  to  talk  with  about  JAN 
Specifications,  too.  Ask  for  his  name 
and  address. 


U/WmlitC/  CiwAut  "AMf- 


Naw  WMIaf  Farm  hold  mor*  wirs— 
provide  higher  resitlorwe  voluei.  Non- 
hygroscopic  ceramic  forms  assure  high 
insulation  qualities,  high  mechanical 
strength,  and  low  coefficient  of  thermal 
expansion. 


‘m 

New  Windiaf  Tatlwlya,  developed  by 

IRC  engitMers,  eliminates  possibility  of 
shorted  turns  or  winding  strains.  All  wire 
used  receives  rigid  insulation  tests  of 
special  enamel  coaling.  Additional  pro¬ 
duction  tests  assure  high  quolity  in  the 
finished  resistor. 


New  Ty^e  lasalatiaa  insures  long  life 
under  all  environmental  conditions. 
Winding  is  multiple  vacuum  impreg¬ 
nated  with  a  new  compound  developed 
by  IRC  chemists.  Th'n  has  the  unique 
characteristic  of  retoining  the  some  con¬ 
sistency  throughout  the  entire  range  of 
temperatures  to  which  the  resistors  may 
be  subjected.  It  is  neither  glassy  hord 
nor  tacky  soft  under  any  conditions. 
Result; — A  higher  degree  of  stability 
ond  freedom  from  noise,  and  much 
greater  resistance  to  humidity. 


important 


Typical  Cycling  and  Lood  Tests  Show  Minimum  Change 
in  Resistance  of  New  IRC  Precision  Wire  Wounds 


Naw  Tarminetliai.  All  precision  resistori,  with  the  exception  of 
WW-IO,  ore  provided  wMi  rugged  lug  terminals  for  solder 
connections.  ThM  provide  dapandoble  ond  strain-free  winding 
larminalions.  WW-IO,  becouse  of  its  small  size,  has  wire  laaS. 
tarminalien  2"  long.  ^ 

SIZES  AND  RANGES  1 


2Vk'±  IH'±  ‘M’ 
4  00MSI.  '  7M.(X» 
RBI4  RBI3 


»/W  D 


»/W  D 


•M’D 


NEW  WINDING  FORMS  AND  TECHNIQUES— 
NEW  TYPE  INSULATION  -  NEW  TERMINATIONS 
—  GIVE  NEW  aOSE  TOLERANCE  EFFICIENCY 


A  glonce  at 'the  adjacent  chart  sriH  show  the  negligible  resistance 
change  undergone  by  IRC  Precision  Wire  Wounds  subjected  to  the 
most  stringent  and  protrocted  cycling  ond  load  tests.  Here  is  your 
assurance  Ihot  new  IRC  Precision  Wire  Wounds  withstand  the 
toughest  kind  of  service  without  lost  of  efficiency.  This  is  only  one 
of  the  many  rigid  tests  oppfied  to  IRC  Precisian  Wire  Wounds. 


— 

55  CS|t 

Rtsistance  CNm 

1st 

2xd 

.V(l 

4m 

Rtsist. 

Total 

from  Last 

at  End  of  100 

Orifinal 

Cycls 

Crete 

Crete 

Crete 

It  End 

s 

Ttmp  Cycit 

Hrs.  Load  only 

Rtsist. 

% 

% 

s 

H 

of  100 

CSt< 

to  tnd  of 

% 

CAlt 

cik|« 

CAft 

Clift 

tirs.  lotd 

100  krs.  load 
% 

tnocyclinfi  | 

1 

100.010 

+  04 

+  04 

+  05 

+  05 

100  050 

+  04 

-.01 

100  040 

-.02 

2 

100.000 

+  03 

+  04 

+  03 

+  05 

100.060 

+  06 

+  01 

100.000 

0 

3 

100  000 

+  .01 

+  02 

+  02 

+  05 

100  000 

0 

+  05 

100.050 

-02 

4 

100  000 

+  02 

0 

+  02 

+  02 

100,000 

0 

-.02 

1X.040 

-.01 

5 

100,010 

t03 

+  04 

+  04 

t  05 

100.000 

0 

-.05 

1X030 

-03 

6 

100,000 

0 

+  03 

+  04 

+  04 

100  100 

+ 1 

+  06 

59.9X 

0 

7 

100.000 

+  04 

+  05 

+  04 

+  04 

100.070 

+  07 

+  03 

lX.OX 

0 

8 

100.000 

+•03 

t  05 

+  05 

+  05 

100  050 

f  05 

0 

IX  OX 

0 

5 

100,000 

+  04 

+  03 

+  05 

+  04 

100,010 

f  01 

-03 

1X050 

0 

10 

100  000 

+  02 

+  02 

+  02 

+  04 

100,010 

+  01 

-.03 

lX.OX 

0 

11 

100.000 

0 

+  01 

+  01 

+  03 

100  000 

0 

-.03 

_ 1 

more  than  2500  pounds  of  it 
with  this  hig  MB  exciter 


Power  and  Endurance  feature  this  new  MB  Model  C25 
Vibration  Exciter  —  today’s  largest  and  most  dependable 
electromagnetic  shaker. 

It  has  already  proved  its  heavy-duty  capacity  in  a  num¬ 
ber  of  important  military  vibration  testing  applications. 
In  frequencies  from  3  to  500  cps,  it  easily  develops  re¬ 
quired  forces  to  produce  accelerations  of  15g  with  100  lb 
table  load  or  20g  with  60  lb  table  load,  for  example. 

Like  all  MB  Exciters,  Model  C25  Shaker  provides  easy, 
accurate,  continuous  control  of  force  and  frequency.  It 
allows  “scanning”  for  response  to  vibration  of  parts  under 
test.  Electrically  interlocking  controls  assure  trouble-free 
operation.  Automatic  cycling  control  available  to  meet 
specifications  of  MIL-E-5272. 

Vibration  testing  shakes  out  troubles  before  they  start. 
It’s  not  only  a  “must”  for  much  military  equipment,  but 
also  a  good  idea  for  any  product.  If  you’d  like  to  know 
more  about  it,  why  not  contact  “headquarters”  for  vibra¬ 
tion  engineering  —  MB !  You’ll  find  the  help  and  advice 
you’re  seeking. 


This  ’Type  17  MB  Vibration  Isolator 
incorporates  a  principle  first 
achieved  by  MB  in  mountings.  It 
has  equal  spring  rates  in  all  direc¬ 
tions  in  order  to 
APPROVED  MOUNT  FOR  isolate  all  modes 
ISOLATINO  VIBRATION  of  motion  with 
equal  efficiency. 
Available  for  loads  from  0.6  to  100 
lbs  to  meet  MIL-I-5432  (AN-I-16a) 
specification  on  vibration  isolation. 
Write  Dept.  5  for  details. 


MORE  DETAILS 

New  bulletin  containing  specifications,  opera¬ 
tional  information  and  helpful  hints  on  usage,  is 
now  available  on  the  complete  line  of  MB 
Vibration  Exciters  which  includes  models  from 
10  lbs  to  2600  lbs  force  output.  Ask  for  Bulletin 
No.  I-VE-5. 


MANUFACTURINQ  COMPANY,  INC. 

1060  STATE  STtEET.  NEW  HAVEN  II.  CONN. 


PRODUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  ...  TO  MEASURE  IT  ...  TO  REPRODUCE 
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AKALiUi  rer  aonaing,  f^amng,  um 
ing  Resins  and  ARDUX*  Bonding 
Rains  developed  by  Ciba  Researdi  are 
simplifying  mcmufacturing  methods, 
improving  product  efficiency,  and 
opening  new  fields  of  product 
devdopment.  Some  important 
new  and  typical  “in  use”  ex 
ampla  are  shown  and 
described  here. 


DEAS 


“ElECTRONK  REVOLUTION”! 

says  the  Nation* s  Press 

ARALDITE  RESINS  spedRed  as  important 
tomponent  of  this  newest  advante  in 
“Elertronk  miniaturization 


ARALDITE  CASTING  RESINS  have  remarkable 
fluidity  and  exceptional  penetration  vrhich  along 
with  their  high  dielectric  strength,  arc,  corrosion 
and  humidity  resistance,  affinity  for  metals,  etc. 
hove  established  their  selection  for  Ailing 
and  embedding  a  wide  range  of  electrical 
apparatus,  large  and  smalt. 

ARALDITE  BONDING  AND  COATING  RESINS 
are  similarly  outstanding  for  their  respective 
properties.  All  Araldite  Resins  horden  practically 
without  evolution  of  water  or  volatile  matter, 
are  economical  and  easy-to-use. 

SEND  THIS  COUPON  ...  or  write  us  on  your 
Company  letterhead  ...  for  latest  technical 
bulletins  on  physical  properties  and 
recommended  procedures  for  use  of  Araldite 
Bonding,  Casting  and  Coating  Resins. 
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627  Greenwich  St.,  New  Yoifc  14,  N.  Y. 

(In  Canada;  Ciba  Co.  Lid.,  Ciba  Mdg.,  Mantroal) 
Plaotn  land  mn  Ciba  PlatHct  Todmical  Builnliiw  for 
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MAGNETIC  CONSTANTS 

of  the 

6  STANDARD  TYPES 

of 

GA&F, Carbonyl  Iron  Powders 
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Th«  abov*  graph*  show  typical  value*. 
While  the  value*  of  HP  and  L  are  clo*e  to 
tho*e  u*ually  obtoinable  only  with  a  good, 
high-purity  iron  powder,  the  value*  of  the 
other  type*  make  them  more  favorable  for  the 
u*ual  application*— IF,  filler,  pupin,  etc. 


THIS  WHOUY  NEW  32-PAGE  BOOK  offers  you  the  most 
comprehensive  treatment  yet  ^iven  to  the  characteristics 
and  applications  oj  G  f  &  F  Carbonyl  Iron  Powders. 
HO'/t  of  the  story  is  told  with  photomicrofiraphs, 
diajirains,  jierformance  charts  and  tables.  For  your  copy 
—without  obligation— kindly  address  Department  23. 


G  A  ^  F.  Carbonyl 
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ANTARA  CHEMJiC^^S  presents 


now 


magnetic  shock  and  chemicals:  excellent,  as  with 
all  G  A  &  F  Carbonyl  Iron  Powders. 

“J”  Powder  is  now  available  in  quantity.  We 
invite  you  to  write  for  further  details  and  samples 
—  and  to  test  it  for  new  applications. 


This  powder  is  made  from  a  new 
alloy  —  by  the  same  carbonyl 
process  which  has  already  furnished  a  number  of 
widely  used  ferromagnetic  powders. 

‘■J”  Powder  was  developed  in  our  laboratories 
—  designed  for  high  Q  cored  coils  at  VHF.  It  has 
the  lowest  losses  for  its  relatively  high  permea¬ 
bility.  Its  prof>erties  compare  favorably  with 
those  for  the  long-established  Type  SF.  ( Note  the 
graphs  on  the  left-hand  page.  These  are  not 
included  in  the  Manual  described  beneath  the 
graphs.) 

Here  are  approximate  comparisons  between 
“J”  Powder  and  Type  SF . 

Permeability:  same  as  SF  (packing  fraction 
being  equal  I  or  6%  higher  than  SF  ( densities 
being  equal).  Q  Values:  above  .30  me:  equal  or 
better  than  SF.  Loss  factors: 
eddy  current  —  lower  than 
SF;  after-effect  and  hystere¬ 
sis  —  higher  than  SF,  TH  or 
E.  Particle  density:  slightly 
lower  tfian  SF.  Apparent 
density:  slightly  lower  than 
SF.  Compressibility:  same 
as  SF.  Density  ratio:  same 
as  SF.  Stabilities  against 
temperature  changes,  hu¬ 
midity,  long  time  periods. 


Collectively,  G  A  &  F  Carbonyl  Iron  Powders 
blanket  a  wide  range  of  applications  —  in  elec¬ 
tronic  cores  over  the  whole  frequency  spectrum, 
in  metallurgy,  in  chemistry,  in  pharmacy  and  in 
magnetic  fluids.  The  particles  may  be  large,  soft 
crystals  —  or  extremely  small,  hard  crystals  ar¬ 
ranged  in  concentric  spherical-shell  layers.  The 
surfaces  are  free  and  active.  The  purity  is  invari¬ 
ably  high,  with  non-ferrous  metals  in  traces  only; 
some  grades  contain  beneficial  small  amounts  of 
carbon,  nitrogen  and  oxygen. 

We  urge  you  to  ask  your 
core  maker,  your  coil  wind¬ 
er,  your  industrial  designer, 
how  G  A  &  F  Carbonyl  Iron 
Powders  can  increase  the 
efficiency  and  performance 
of  the  equipment  or  product 
you  make,  while  reducing 
both  the  cost  and  the  weight. 
I.et  us  send  you  the  book 
described  on  the  left-hand 
page. 


HIGH-FREQUfNCY  G.  A.  A  F.  CARBONYL  IRON 
POWDERS— RELATIVE  Q  n.  FREQUENCY 

Form  Factor— 6.  B 
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This  IS  the  unique 
two-spot  feature  de¬ 
scribed  under  feature 


Calibrating  the  reference  junction  coils  for  iKitciitiometers  is  typical 
of  the  measurements  in  which  we  use  the  compact  Type  E  Galvanome¬ 
ter  in  our  own  plant.  This  routine  measurement  formerly  required  a 
wall-type  galvanometer  with  separate  lamp  and  scale. 


E”  Galvanometer  Saves  Space  and  Time 


riiis  L&X  Ty|)C  E  Galvanometer  is  the  right  center  i>i  tlie  larger  siMit  in  the  illustration 

answer — in  sensitivity  and  sjteed — for  han-  alxive.  It  is  geared  down  to  a  fraction  of  the 

dling  a  variety  of  null  measurements.  Simply  larger  spot’s  sensitivity  and  moves  so  slowly 

set  the  instrument  down  wherever  convenient,  that  the  user  can  see  direction  of  unhalancc; 

plug  into  a  standard  outlet,  and  it's  ready  for  hence  restores  balance  without  hunting, 
accurate,  deiH.mdahle  use.  Type  E  sensitivity  jier  mm.  can  lie  0.5  micro- 

Compact  and  self-contained,  lype  E  has  the  yqJj  (total  circuit  resistance  67  ohms) ;  0.005 

following  features:  or  0.0005  microamjiere — with  jieriods.of  3.0, 

1.  It  is  easily  placed  at  any  eye  level;  2.5,  and  3.0  seconds  respectively.  The  moving 

2.  S|)ots  show  brightly  on  recessed  scale.  Xo  systems  which  determine  sensitivity  are  inter¬ 
scale-shade  is  required.  changeable.  Thus,  a  siitfflc-  Tjqie  I-'.,  with  two 

3.  Zero  is  adjusted  by  simply  turning  the  additional  systems,  makes  available  the  full 

range  of  characteristics. 

4.  Unique  two-spot  design  virtually  elimi-  This  instrument  is  descrilied  in  Catalog  ED 

nates  “spot-chasing”.  The  larger  s(|uare  pri-  Sec.  1,  which  we  will  .send  on  request.  Write 

mary  spot  moves  with  full  sensitivity.  The  our  nearest  office,  or  4979  Stenton  Ave.,  Thila- 

smaller  but  brighter  sjiot  ajijiears  at  the  top  deljihia  44,  I’a. 


MEASURING  INSTRUMENTS  •  TELEMETERS  •  AUTOMATIC  CONTROLS 
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Glassmike  capacitors  are  wound  w'ith  the  plastic  film  which 
accentuates  the  electrical  charaaeristics  you  require,  and  re¬ 
sults  in  capacitor  design  of  minimum  size.  The  metal  ferrules, 
soldered  to  silver  bands  at  each  end  of  the  hermetically-sealed 
glass  tubes,  eliminate  mounting  problems. 


Applications:  and  Rf  coupling 

pulso  forming  and  do*spiking  networks 

radio  frequency  bypass 

low  and  high  pass  filter  networks 

audio  frequency  coupling 

electronic  computers 

electrometer  and  oscillator  circuits 


Send  us  your  requirements  and  we  will  recommend  the  proper  capacitor. 
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*  GUsimikes  ...  an  exclusive  capacitor  line  originally  designed  by  our  engineers 
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ir  YOU  MAKE  OR  USB 

ELECTRICAL  EQUIPMENT 


IT  WILL  PAY  YOU  TO  SPECIFY 


FIBERGLAS 


* 


insulating  materials 


Nothing  destroys  the  efficiency  of  most  electrical  insula¬ 
tions  as  quickly  and  sjrely  as  HEAT!  With  effective 
electrical  insulating  materials,  smaller  sized  electrical 
equipment  will  deliver  efficient  service  at  higher  tem¬ 
peratures. 

That's  why,  today,  more  and  more  makers  and  users 
of  electrical  equipment  are  specifying  Fiberglas  yarns  as 
the  vehicle  for  high-temperature  insulating  materials. 
Because  Fiberglas  yarns  are  glass  in  fibrous  form,  they 
will  not  burn  ,  .  .  will  not  break  down  under  extreme 
temperatures. 


For  example,  Fiberglas -braided  instrument  wire  re¬ 
sists  high  ambient  temperatures,  is  unaffected  by  solder¬ 
ing  heat.  Fiberglas  tapes,  varnished  cloths,  sleeving  and 
tubing,  cords,  and  laminates,  as  used  in  electrical  appa¬ 
ratus,  resist  high  heat  .  ,  .  deliver  top  service  far  longer 
than  conventional  materials. 

So,  if  you're  a  maker  or  user  of  electrical  equipment, 
remember  to  specify  fiberglas. 

Electrical  Sales  Division,  Owens-Corning  Fiberglas 
Corporation,  Dept.  860,  16  East  56th  Street,  New  York 
22,  New  York. 


ntnOlAS  TARNS  ALSO  OiVl  YOU  THIS!  COST-SAVINO  ADVANTAOIS 


GOOD 


GUIDE  TO  A  GOOD 


BUY! 


*Fib«rfloa  it  #»•  frod«>ni«rli  (tuo.  U.  $.  Pot. 
Off  J  of  OwoM^Coming  Piborgiot  CorperoHoo. 
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ACWEVEMEIIT 

Zlech^m 


Terminals  and  Headers  are  Available  in  RMA  Color  Code. 


Submit  your  own  problems  in  this  highly 


exocting  field  to  our  specialist-engineers. 


They  ore  eager  to  be  of  help.  Write  for  your 


copy  of  our  new  32-page  brochure,  the  most 


complete  and  informative  presentation  ever 


mode  on  hermetic  seals. 


HERMETIC  S  new  multi-terminal  headers 

600  Series  with  14  terminals  and  1000  Series  with 
21  terminals,  both  utilizing  the  same  configuration, 
are  models  of  precision  electronic  engineering. 
600  Series  has  14  terminals;  10  on  a  pitch  circle  of 
.350"  dia.  and  4  on  a  pitch  circle  of  .140"  in  an 
outside  dimension  of  .600"  in  any  configuration 
shown. 

1000  Series  has  14  terminals  in  the  outer  pitch 
circle  of  .656"  and  7  terminals  on  the  inner  pitch 
circle  of  .312"  in  an  outside  dimension  of  1.000" 
in  any  configuration  shown. 

These  new  units  join  HERMETIC's  already  well- 
known  ceramic-metal,  multi-terminal  headers: 
750  Series,  800  Series  and  900  Series.  All  of 
units  listed  are  also  available  in  standard  or  spe¬ 
cial  tubular  arrangements. 

In  addition  to  their  exclusive  design  features,  they 
will  withstand  mass  spectrometer  leak  tests,-55‘F. 
sub-zero  conditions,  swamp  test,  temperature 
cycling,  high  vacuum,  high  pressure,  salt  water 
immersion  and  spray,  etc.  They  are  the  only 
headers  you  can  hot  tin  dip  at  525°  F.  for  easy 
assembly  soldering  for  a  strain  and  fissure-free 
sealed  part  with  resistance  of  over  10,000  meg¬ 
ohms. 


Hermetic  Seal  Products  Co. 


Program 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  *  ONE  OF  A  SERIES 


Where  you  will  find 

THE  REAL  REVOLUTION 


"If  we  keep  in  mind  the  values  of 
opportunity,  competition,  democracy, 
pr^uctivity,  then  it  is  our  capitalist 
society  which  is  the  truly  revolutionary 
one  —  the  only  society  which  offers  true 
hope  to  the  masses  for  release  from  the 
long  nightmares  of  tyranny.  It  is  we, 
not  the  Marxists  with  their  reactionary 
ideas  of  the  good  dictator,  who  have  the 
truly  constructive,  the  truly  revolution¬ 
ary  ideal.” 

—  from  “Ca-pitalism”  by  David  McCord  Wright, 

If  we  can  only  win  recognition  of  this  truth, 
we  shall  win  the  struggle  of  free  men  against 
'  communism.  This  editorial  discusses  some  of 
the  hurdles  that  must  be  cleared. 

To  win  the  needed  recognition  that  “our 
capitalistic  society. . .  is  the  truly  revolution¬ 
ary  one,”  we  must  keep  poimding  away  both 
abroad  and  at  home.  That  is  because  the 
communists  simidtaneovisly  attack  us  on  an 
international  front  and  try  to  undermine  us 
from  within. 

The  present  drive  to  rearm  ourselves  and 
our  allies  is  crucial  to  our  self-protection  on 
the  international  front.  We  must  be  prepared 
to  meet  the  armed  force  of  aggressive  com- 
miinism  with  armed  force  if  we  are  to  seciure 
our  phjrsical  freedom. 

Arms  ara  not  enough 

But  to  re-establish  parity  in  arms  is  only 
half  of  the  battle.  In  the  last  analysis  it  is 
not  the  more  important  half.  To  be  effective, 
our  arms  must  be  backed  by  loyalty  of  men 


to  our  ideals.  So,  both  abroad  and  at  home, 
we  must  win  men  to  the  faith  that  we  do  have 
“the  truly  constructive,  the  truly  revolution¬ 
ary  ideal.” 

On  the  international  front,  the  effort  to 
win  adherence  to  such  faith  in  our  capitalist 
society  meets  tough  going.  That  arises  from 
the  fact  that  in  some  of  the  coimtries  that  are 
allied  with  us  in  the  fight  against  commvmism, 
capitalist  society  has  offered  to  its  people  no 
such  ideal.  In  varying  degrees  “the  values  of 
opportunity,  competition,  democracy,  pro¬ 
ductivity”— those  key  aspects  of  American 
capitalism— are  either  absent  or  subordinated 
in  their  economic  life.  Indeed,  the  Wall  Street 
Journal  recently  remarked  that  “to  the 
European,  capitalism  has  become  synony¬ 
mous  with  cartels  — and  with  the  disregard 
cartels  foster  for  the  consvuner,  the  worker 
and  the  over-all  well-being  of  the  nation’s 
economy.” 

No  Simple  Solution 

Nonetheless,  many  European  labor  and 
governmental  leaders  sincerely  believe  that 
cartels  are  essential  to  their  economic  salva¬ 
tion.  They  believe  that  without  such  restric¬ 
tions  in  congested  European  markets  there 
would  be  intolerable  cut-throat  competition 
and  instability  of  employment.  Thus,  when 
we  point  out  that  the  cartel  capitalism  so 
prevalent  in  Europe  lacks  the  constructive 
qualities  of  competitive  American  capitalism, 
we  may  offend  European  leaders  whose 
wholehearted  cooperation  we  need  in  the 
fight  against  communism. 


But,  if  we  soft-pedal  that  contrast,  we 
sacrifice  the  opportunity  to  Mon  understand¬ 
ing  and  loyalty  from  millions  of  Europeans 
who  have  had  no  chance  to  learn  that  capi¬ 
talism  can  be  the  constructive  and  hberaliz- 
ing  force  that  it  is  in  the  United  States.  In¬ 
deed,  when  many  of  these  milhons  embrace 
socialism  it  is  not  because  they  love  it.  They 
are  rather  desperately  seeking  a  tolerable 
middle  course  between  what  they  consider 
the  hateful  extremes  of  commimism  and  the 
imdesirable  aspects  of  capitalism  as  they  un¬ 
derstand  it. 

New  name  not  the  answer 

We  know  that  there  is  no  easy  way  to 
handle  the  problems  created  by  such  mis¬ 
understanding  of  American  capitalism. 
Neither  do  we  share  the  belief  that  much  of 
the  difficulty  would  be  overcome  if  we  were 
to  call  American  capitalism  by  some  other 
name.  By  doing  that,  the  argument  runs,  we 
shall  relieve  it  from  the  unpleasant  conno¬ 
tations  that  are  attached  to  the  word  capital¬ 
ism  in  some  other  parts  of  the  world.  But, 
after  all,  if  we  are  to  give  up  all  the  terms  that 
have  come  to  mean  something  else  in  other 
parts  of  the  world,  we  miist  begin  by  ditching 
the  term  “democracy”  which,  in  the  official 
jargon  of  the  Kremlin,  seems  to  mean  what 
we  call  dictatorship. 

In  spite  of  the  difficulties,  however,  we 
must  stick  to  this  job  of  exporting  the  truth 
that  our  capitalist  system  does  offer  oppor¬ 
tunity,  competition  and  democracy.  We  must 
let  the  rest  of  the  world  see  that  it  means  a 
continuous  drive  for  increased  productivity, 
and  the  search  for  profits  by  increasing  sales 
and  consumption,  not  by  trying  to  sell  less 
for  more. 

Export  alona  not  enough 

The  spreading  of  truth  about  American 
capitalism  will  not  be  effective  if  it  is  merely 
directed  abroad.  Unless  it  is  carried  on  at 


home  also,  it  will  lack  the  driving  faith  that  is 
essential  to  any  convincing  export  of  this 
type.  Nor  will  export  alone  come  to  grips  with 
the  communist  attack  on  our  coimtry  from 
within— an  attack  that  gets  too  much  help 
from  loyal  Americans  who  short-sightedly  re¬ 
pudiate  the  basic  principles  of  our  institu¬ 
tions  in  their  efforts  to  reform  some  of  their 
deficiencies.  For  success  both  at  home  and 
abroad,  we  must  have  right  here  at  home  a 
much  more  militant  recognition  that  it  is  in 
fact  oiu"  capitalist  society  which  offers  “the 
truly  constructive,  the  truly  revolutionary 
ideal.” 

Here  at  home,  too,  this  raises  difficult  com¬ 
plications.  Businessmen  who  are  among  the 
leaders  and  principal  practitioners  of  capi¬ 
talism,  have  generally  been  catalogued  as 
conservatives.  Hence,  many  people  must 
stretch  their  imaginations  a  bit  to  see  that 
businessmen  are  leaders  of  a  development 
which  has  so  greatly  and  so  rapidly  improved 
the  lot  of  free  men  in  America  that  it  is  truly 
revolutionary. 

These  difficulties  of  definition,  however, 
are  relatively  sup>erficial  aspects  of  the  prob¬ 
lem  of  seeing  our  capitalist  society  clearly. 
The  basic  facts  are  that: 

American  capitalism  is  leading  free 
men  to  an  ever  higher  material  standard 
of  living  while  respecting  their  spiritual, 
social  and  political  freedom. 

Communism  is  leading  its  people  back 
into  a  life  of  servile  regimentation  under 
dictatorship. 

American  capitalism  advances  to  high 
ground  never  before  attained  by  free  men. 
Communism  retreats  to  grovmd  that  men 
with  an  appetite  for  freedom  throughout  the 
ages  have  sought  to  escape.  If  we  can  estab¬ 
lish  this  truth  firmly,  aroimd  the  world,  we 
shall  no  longer  need  to  worry  about  com¬ 
munism.  It  will  be  hopelessly  simk. 

JHIcGraw-Hill  h/blishing  Company,  Im, 
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1.  Brushing 

(small) 

L  *- 

. 

3.  Burning  t  Brushing 

& 

r  ■ 

X 

X 

3.  Hot  Soldar 

Solanoids 

X 

4.  SoTdaring  Tran 

(small) 

» 

X 

7.  ChamTcoTs 

i..* 

! 

6.  Scraping  or  Sanding 

*  Ny<«n  =  Nyl«nam*l  *C«l«n  =  C«t«naiii«l  *  HNC  =  Nyklad  a  Formvar-Nyloii  coaled  wir* 

EC  =  Ena  mol  Colton  HF  =  Fornivar  K  =  nain  Enomolod  Wiro,  Soldonamol 


Hoi  SoMor: — Thin  method  is  well  adapted  in  many  applications 
for  removing  Nylclad  or  Formvar  films  with  or  without  nylon  or 
relanese  textile  covering.  The  leads  are  tinned  and  ready  to  solder 
after  this  operation.  Sizes  21  to  30  AWG  represent  a  range  that 
is  best  adapted  for  this  method.  The  high  surface  tension  and  tem¬ 
perature  of  the  hot  solder,  the  tendency  for  the  solder  to  amalgam¬ 
ate  and  reduce  the  size  or  embrittle  fine  wire  lead.'  usually  limiu 
the  usefulness  of  this  method  to  the  intermediate  wire  sizes  shown. 

A  30-30  lead-tin  solder  bath  is  used  generally,  at  a  temperature 
of  approximately  300^C  or  higher.  The  tin  percentage,  after  the 
bath  has  been  used  for  sometime,  will  decrease.  Tin  additions 
must  be  made  therefore  from  time  to  time  as  dictated  by  experience. 

Some  formulations  of  Formvar  films  are  not  uniformly  removed 
by  the  hot  solder  method  and  erratic  results  sometimes  are  en¬ 
countered.  Formvar  nylon  combination  coatings  such  as  Nylclad 
can  be  removed  consistently. 

Brushing: — For  large  wire  sizes  with  insulations  such  as  cotton 
glass  (with  or  without  plain  enamel,  Formvar,  Nylclad),  Formvar, 
Nylclad,  plain  enamel,  revolving  steel  wire  brushes  are  in  general 
use  for  stripping  apparatus  leads. 

For  finer  film  coated  wire,  glass  fibre  brushes  are  being  increas¬ 
ingly  used.  In  the  case  of  fine  wires,  steel  wire  brushes  tend  to 
scratch  the  copper  and  embrittle  the  leads  whereas  glass  fibre 
brushes  remove  the  insulation  with  a  burnishing  action  and  have 
practically  no  injurious  effect  on  the  copper  itself. 

Burning: — Equipment  has  been  developed  and  is  being  used  espe¬ 
cially  for  stripping  wound  motor  armature  leads  that  ^t  removed 


the  insulation  by  burning.  Copper  oxide  thus  formed  is  next  re¬ 
moved  by  brushing. 

WsMing: — Lead  wires  and  coil  leads  frequently  are  welded.  A  small 
high-temperature  gas  fiame  is  applied  to  heat  the  spliced  lead  to 
a  temperature  that  just  melts  the  copper.  This  method  is  used 
extensively  for  medium  and  Urge  motor  stator  coiU.  In  this  opera¬ 
tion,  of  course,  all  the  film  coating  and  textile  U  burned  off. 

Chamicalt: — There  are  many  proprietary  compounds  in  general 
use  for  stripping  film-coated  magnet  urire.  They  have  one  property 
in  common.  All  are  evil  smelling  and  injurious  to  the  skin.  Care 
must  be  exercised  therefore  in  handling  these  materials,  and  for 
sonw  the  use  of  a  ventiUted  enclosure  or  hood  is  mandatory. 
SaMaring  Iron  and  law-lampsralura  soldar  pats: — Celenamel  and  nylon 
film-coated  urires  are  in  general  use,  particularly  in  the  radio  and 
television  industry.  Both  materials  being  therinopUstic  can  be 
removed  by  using  a  roain  alcobol  flux  and  the  application  of  a 
stildering  iron,  or  dipping  in  630  F  lead-tin  solder. 

Rtprims  of  this  table  for  shop 
use  arailable  on  request. 


MAGNET  WIRE 

BELDEN  MANUFACTURING  CO. 

4623  West  Van  Buren  Street,  Chicago  44,  Illinois 
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Only  Mepco  precision  resistors 

give  you  o//  seven  features 

Crossevor  wire  insulated  from  each  winding  by  2000v. 
insulation 

Special  metal  melded  connecting  feature,  which  bonds  end 
of  winding  and  terminal  in  a  non-corrosive  and  mechanically 
secure  manner — no  solder  or  flux  used. 

e  Reversed  and  balanced  Pl-windings  for  low  inductance,  with 
use  of  only  the  finest  resistance  alloys. 

Impregnated  with  approved  fungus,  moisture  and  salt  water¬ 
proofing  compounds. 

JAN  approved  non-hydroscopic  steatite  bobbin,  specially 
treated  prior  to  winding  in  order  to  provide  additional  pro¬ 
tection  for  fine  enameled  wire. 

Protective  fungi  resistant  acetate  label. 

Rigid  hot  solder  coated  brass  terminals  for  easier  soldering. 


MEPCO  INC.,  MORRISTOWN,  NEW  JERSEY 


To  measure  . . . 

1  millivolt  to  1000  volts 

from  . . . 

15  cycles  to  6  megacycles 

with  accuracy  of .  . . 

3%  to  3  me;  5%  above 

with  input  impedance  . . . 

6  mmfds  shunted  by  11  megs 


When  used  without  probe,  sensitivity 
is  increosed  to  100  MICROVOLTS  but 
impedance  is  reduced  to  25  mmfds 
ond  1  megohm 


Featuring  customary  Baliantino 

SENSITIVITY  -  ACCURACY  -  STABILITY 


•  Same  accuracy  at  /4LL  points  on 
a  logarithmic  voltage  scale  and 
a  uniform  DB  scale. 

•  Only  ONE  voltage  scale  to  read 
with  decade  range  switching. 

e  No  “turnover”  discrepancy  on  un- 
symmetrical  waves. 

•  Easy-to-use  probe  with  self¬ 
holding  connector  tip  and  unique 
suppiorting  clamp. 

•  Lx»w  impedance  ground  return  pro¬ 
vided  by  supporting  clamp. 

•  Stabilized  by  generous  use  of 
negative  feedback. 

•  Provides  a  60  DB  amplifier  flat 
within  1  DB  from  50  cycles  to  6  MC. 


MODEL  314 

12U 


Specifications  on  other  Ballantine  Electronic  VrJtmeters 


1/2  mag.  shuntvd  I  2%  up  to  100  KC 
by  30  mmfds.  I  3%  abov*  100  KC 


300  10  to  150.000  cydos 


2  mogs.  ihuntod  by  3^ 

•  >"»'<<••  «"  Nigh  s  to  100,000  eyd« 
1 5  nmfdv  5^  .h.,**,, 
on  low  rongof 


302B 

lottory  2  to  150,000  eydos 

Oporot^ 


Moowros  pook  vol* 
wos  of  pwisos  os 
short  OB  3  mkro- 
loconds  with  o  ropo* 
tition  roto  os  low  os 
20  por  BO€.  Also 
mootwros  pook  vol- 
wos  for  sin#  wovos 
from  10  to  150.000 


3%  on  sino  wovos 
5%  on  pulsos 


310A  1° 


Write  for  catalog  for  more  information 
about  this  and  other  BALLAST! SE 
ooltmeters,  amplifiers,  and  accessories. 


BALLANTINE  LABORATORIES,  INC. 


100  FANNY  ROAD,  lOONTON,  NIW  JEUEY 


ELECTRONICS  — /Moy.  1952 


N«w  silicon*  bushings  and  drawn-st««l  cose  mean  longer  life,  better  seal. 

New  G-E  hermetic  transformers 
available  for  immediate  shipment 

^  Enlarged  production  facilities,  rigid  quality  control 

mean  more  units  built  to  MIL-T-27  specs 


Transformer  covers  ore  prest>fitted  to  cose  for 
strength,  then  solder>seaied  against  dust  and  mois¬ 
ture  on  this  induction  heater.  v 


Uninterrupted  supplies  of  General 
Electric’s  new  hermetically  sealed 
MIL-TEE  transformers  are  help¬ 
ing  speed  production  of  electronic 
equipment  to  meet  record  mili¬ 
tary  demands.  These  compact, 
newly  designed  units  withstand 
extreme  operating  conditions. 
Streamlined  drawn-steel  cases 
have  only  one  soldered  seam. 
Tough,  shockproof  silicone  rubber 
bushings  effectively  resist  corro¬ 


sion  and  temperature  excesses. 

To  simplify  equipment  design 
and  to  reduce  costs,  this  new  line 
is  standardized  in  11  case  sizes. 
Your  G-E  representative  can  give 
you  full  details.  And  to  learn  why 
these  transformers  more  than 
meet  MIL-T-27  Grade  1  perform¬ 
ance  requirements,  send  for  new 
Bulletin  GEA-5778.  General 
Electric  Company,  Schenectady  5, 
New  York. 


GENERAL 


ELECTRIC 
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G-E  high-voltage  components — 
designed  for  applications  5000  volts 
and  higher  where  corona  must  be 
kept  to  a  minimum — are  available 
tailored  to  meet  your  needs. 

All  are  oil  filled  and  hermetically 
sealed  to  resist  moisture,  dirt,  and 
dust.  Conforming  to  MIL  specs  for 
military  electronic  equipment,  these 
components  are  sturdily  designed 

Germanium  rectifiers 
in  industrial  ratings! 

For  use  where  size  and  weight  are 
important,  new  G-E  industrial 
germanium  rectifiers  offer: 

•  lowest  forward  drop  per  amp — 
for  best  regulation 

•  highest  output  voltage  per  cell 

•  best  current  output 

•  smallest  size  per  watt  output 

•  lightest  weight  per  watt  output 

•  instantaneous  rectification 

For  ratings  and  operating  character¬ 
istics,  see  new  Bulletin  GEA-5773. 


for  reliable  service  under  severe 
operating  conditions,  including 
mechanical  shocks  and  widely 
varying  temjjeratures. 

In  sending  your  design  inquiries, 
include  all  functional  requirements, 
limiting  dimensions,  and  expected 
quantities.  Write  to  General  Elec¬ 
tric  Co.,  Sect.  667-20,  Schenectady 
S,  N.  Y. 


Components 


or>d  instruniGnH 
Capocitort 
TrontformGrt 
PulsG-forming  networks 
D^lay  lin«s 
Reactors 
•Thyrit# 
Motof'g«n«rater  SGts 
Indwctrols 
R«sisfort 
Vottag*  ttQbilizGft 
Practional'bp  motors 
R«ctifi«rs 


Timors 

Indicoting  lights 
Control  switchot 
G«n«rators 
Soltynt 
Rolays 
Amplidynes 
Amplistats 
Tarminol  boards 
Push  buttons 
Photovoltoic  cotif 
Gloss  bushings 
Dy  nomotors 


Development  and 
Production  Equipment 

Soldaring  irons 

Rasistanc«*walding  control  ^ 
Currant* limitod  high*potantial  tastor 
Insulation  tastars 
Vacuum*tuba  voltmatar 
Photoalactric  racordars 
Domognatizars 

*iteo.  irode-Mork  ef  Cenerei  fiacfric  Ce. 


Gofiorol  Doctrk  Company,  Soctton  A647-30 
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TIMELY  HIGHLIGHTS 
ON  G-E  COMPONENTS 


Raoctors 


Compact  high-voltage  components 
offered  in  wide  range  of  ratings 


A  partial  list  of  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you  about 
them  each  month  on  these  pages. 


New  hermetically  sealed 
relay  resists  breakdown 


G.E.’s  new  hermetically  sealed  air¬ 
craft  relay  for  use  in  exposed  loca¬ 
tions  has  extra  protection  against 
permanent  breakdown  due  to  volt¬ 
age  surges.  Special  polyester  com¬ 
pound  used  to  mold  contact  arms 
into  stack  insulation  is  non  track¬ 
ing,  provides  greater  arc  resistance. 
More  powerful  magnet  structure 
yields  higher  tip  pressures  for 
surety  of  make.  Rated  28  volts  d-c, 
3  amp.  See  Bulletin  GEA-5729. 


Trans  formsrt 


EQUIPMENT  FOR 
ELECTRONIC  MANUFACTURERS 


Roctlfiars 


Schonoctody  S,  Now  York 


Ploota  taf>d  ma  tha  following  bullafintt 
Indicata:  for  rafaranca  only 

X  for  planning  an  immodiata  projact 

□  GEA-5729  Harmatically  »aalad  Ralayt 
Q  GEA-5773  Garmantum  Ractifiars 

□  GEA-5778  Mll-T-27  Transformars 

Noma . 

Company  .  . 


Stota 


than 


^litations 


'"ews  for 


Rtjytoeon  Magnetron,  Type  RK  $J26, 
made  hy  Raytheon  Manufacturing 
Co.,  Waltham,  Mass.  This  is  a  super- 
high  frequency,  pulse-type,  tunable 
magnetron  cavity  oscillator,  to  oper¬ 
ate  in  the  23.3  centimeter  hand.  It 


is  capable  of  delivering  700  kilo 
watts  of  peak  power  under  pulsed 
conditions. 


our  assistance,  simply  ask  your  Revere  Distributor. 
He  will  be  glad  to  put  you  in  touch  with  us,  without 
obligation. 


•  This  Raytheon  Magnetron  is  just  one  of  a  number 
using  Revere  Metals— and  Revere  know-how.  Revere 
and  Raytheon  work  closely  together,  consulting  on 
such  matters  as  the  properties  of  copper  and  brass, 
brazing  methods,  machining,  suitability  of  metals  for 
glass-to-metal  seals,  and  so  on.  In  other  words.  Revere 
goes  much  beyond  merely  supplying  metals.  Through 
the  Revere  Technical  Advisory  Service  our  knowledge 
and  skill  are  available.  They  have  proved  invaluable  to 
many  companies.  And  by  the  way,  do  not  forget  that 
this  collaboration  is  freely  given.  If  you  purchase 
from  distributors  and  would  like  to  avail  yourself  of 


COPPER  AND  BRASS  INCORPORATED 


Founded  by  Paul  Revere  in  IHOt 
2  30  Park  Avenue,  New  York  17,  N.  Y. 


Mitts:  Baltimore.  Md.;  Chicago  and  Clinton.  III.;  Detroit.  Mich.; 
Los  Angles  and  Riverside.  Calif.;  Sew  Bedford,  Mass.;  Rome.  S.  Y. — 
Sales  Offices  in  Principat  Cities,  Distrihntors  Eterywhere 

SEE  "MEET  THE  PRESS”  ON  NBC  TELEVISION  EVERY  SUNDAY 
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LABORATOIRES  R.  DERVEAUX 


COPPER 


How  to  Reduce  the  High  Cost  of  Platinum 
in  an  Electrode? 


A  well-known  manufacturer  was 

faced  with  the  problem  of  how  to  /// / 

cut  the  cost  of  a  platinum  electrode. 

Pure  platinum  was  ideal  but  was  ex- 
pensive  and  the  supply  short. 

The  problem  was  presented  to  General  y 

Plate  whose  engineers  quickly  found  a  solution  by  bonding 
a  thin  layer  of  platinum  to  a  thicker,  less  costly  layer  of  copper. 

The  result  was  a  General  Plate  composite  material  that  gave 
the  performance  of  pure  platinum,  ana  reduced  costs  considerably. 

In  addition.  General  Plate  was  able  to  fabricate  the  complete 
assembly  providing  the  manufacturer  with  further  savings. 

No  matter  what  your  problem,  it  will  pay  you  to  consult  with 
General  Plate.  Their  vast  experience  in  cladding  precious  to  base 
metals,  or  base  to  base  metals  can  overcome  your  problems  . . . 
often  reduce  costs. 

General  Plate  products  include  .  . .  precious  metals  clad  to 
base  metals,  base  metals  clad  to  base  metals,  silver  solders, 
composite  contacts,  buttons  and  rivets,  Truflex®  thermostat 
metals,  Alcuplate®,  platinum  fabrication  and  refining, 

|720  manganese  age-hau-denable-alloy.  Write  for  information. 


Hov*  You  a  Compotifo  Mofo/  ProUm? 
G*imral  Pfofo  con  tofvo  H  for  you. 


Division  of  Motals  ft  Controts  Corporation 

SS  FOUST  STRin,  ATTLISORO,  RUSS. 
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THE  SIMPSON 
MODEL  260 

VOLT-OHM-MILLIAMMETER 
OUTSELLS  ALL  OTHERS 
COMBINED  BECAUSE 


A  covers  all  ranges  necessary  for  Radio  and  TV  set  testing 
B  includes  the  Simpson  50  Microampere  Meter  Movement 
known  the  world  over  for  its  ruggedness 
C  no  bulky  harness  wiring,  thus  eliminating  all  intercircuit  leak¬ 
age  at  this  high  sensitivity 
D  molded  recesses  for  resistors,  batteries,  etc. 

E  easy  battery  replacement 

f  covered  resistors  to  prevent  shorts  and  protect  against  dust 
and  moisture 

•  all  components— including  case  and  panels— are  specially  de¬ 
signed  and  completely  tooled  for  maximum  utility ...  not 
merely  assembled  from  stock  parts 


ranges 

20,000  Ohms  per  Volt  DC, 
1,000  Ohms  per  Volt  AC 
Volu,  AC  and  DC:  2.5,  10,  50, 
250,  1000,  5000 
Output:  2.5,  10,  50,  250,  1000 
Milliamperes,  DC:  10,  100,  500 
Microamperes,  DC:  100 
Amperes,  DCi  10 
Decibels  (5  ranges): 

-12  to  +55  DB 
Ohms:  0-2000  (12  ohms 
center),  0-200,000  (1200  ohms 
center),  0-20  megohms 
(120,000  ohms  center) 

prices 

Model  260  $38.95;  With  Roll 
Top  $46.90.  Complete  with 
test  leads  and  operator’s 
manual.  25,(XX)  volt  DC  Probe 
for  use  with  Model  260,  $9.95. 


Simpuni  Inurtinirnti  Thai  Slav  Act  uruir  An  AticiUthtc  f- rtttii  All  t. catling  f.Iccirontc  PiUrihntors 


SIMPSON  ELECTRIC  COMPANY 

5200  W.  Kinzi*  St.,  Chicago  44,  llllnola  •  Phono:  COlumbua  1-1221 
In  Canada:  Bach-Simpton,  Ltd.,  London,  Ont 


Series  P123ZNG  Aerolene- 
impregnated  metalltzed-paper 
capacitors  housed  in  tubular 
metal  cases  with  vitrified  cera- 
mic  terminal  seal.  Operating 
temperature  range  of  —>55  C. 
to  >100  C.  at  full  rating:  to 
125  C.  at  75%  of  voltage 
rating  200,400  and  600  V.D  C. 

0005  to  2  0  mfd 


AEROVOX  CORPORATION,  NEW  BEDFORD,  MASS.,  U  S  A 

[tport  {  42nd  St  ,  New  Y-.'k  17.  N  Y  •  Cab  *  AfROCAP.N  Y  •  In  Canada  AEROVOX  CANADA  LTD  ,  Himilton.  Cnt 


Once  again,  Aerorox  is  privileged 
to  blaze  the  capacitor-development 
trail.  For  these  high-temperature 
metallized-paper  capacitors  are 
definitely  Aerovox  ''firsts"  in  concep¬ 
tion,  production  and  application. 

Their  truly  phenomenal' acceptance 
is  due  to  (1)  The  Spdc&  Factor, 
especially  when  miniaturization  is  a 
prime  consideration;  (2)  Reliability^ 
particularly  in  meeting  voltage 
peaks  or  surges,  by  taking  advan¬ 
tage  of  their  self-healing  character¬ 
istics;  and  (3)  Wide  Operating 
Range,  from  sub-zero  to  elevated 
temperatures. 


WAX 


OPERATING  VOLTAGE 


Let  os  quote  on  your  metallized-paper  cajmeitor  niredi 
Or  ii  you  are  not  already  fcTtnmfn-  with  metalbed^opev 
advantages,  our  enqiBeen  will  ^dly  show  you 

how  they  can  fit  your  functions  circuils. 

OF  CAPACITOR  CRAFTS  M  Y  N  S  K  t 
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The  Mxt  ttap  would  bo  to  chooto  from  our  filo  of  thou- 
tondi  of  dotigm,  ono  which  moots  tho  roquiromonts.  In  mony 
instoneos,  of  courso,  it  it  nocottory  to  crooto  on  oriqinol  dotign 
but  ot  no  oxfro  cost  to  Mo  costomor.  In  oHhor  coto,  wo  con 
stoto  unoquivocoly,  thot  tho  rosult  it  invoriobly  ono  of  cuttomor 
sotisfoction.  ThbitwhyBumolhotbbontho”proforrodto«irco'' 
with  to  mony  onginoort* 


EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 


FOtt  ipi  lUTY 
TOHOUtS  A  IlL 


For  ovory  "Bumofl"  toroid  or  fiftor  tpoerfiod  in  tho  bill 
of  maforiolt  for  Eloctronic  oquipmont,  wo  chalk  up  another 
credit  for  our  "Bumoll  Cuttomor  Sorvico." 


In  this  highly  tpocializod  and  technical  field,  individual 
attention  to  tho  cuttomor't  problem  atturot  him  of  obtaimng 
tho  best  fitter  for  hit  application.  It  it  tho  job  of  our  engineering 
talot  department  to  thrash  out  ovory  detail  of  tho  cuttorrtr’t 
problem  until  it  It  sure  that  tho  specifications  will  guarantee  cor¬ 
rect  performance. 
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Because 


—a  wider  choice  of  instruments  offers  you  .  .  .  greater  latitude  in  product  design 
.  .  .  the  answer  to  more  precise  control  of  a  process  ...  an  opportunity  to  boost  the 
efficiency  of  plant  facilities. 


proper  instrumenl 


Whether  you  want  to  measure  amperes,  volts,  watts,  vars,  frequency,  power  factor 
or  synchronism — you  can  always  get  the  rigAf  instrument  when  you  specify  Westing- 
house.  It’s  the  most  complete  line  of  electrical  measuring  instruments  in  the  industry! 
The  line  also  includes  many  types  to  measure  position,  time,  temperature  and  speed. 


properly  engineered 


For  any  instrument  application,  you  want  sustained  accuracy  .  .  .  easy  readability. 
Westinghouse  designs  are  the  result  of  over  60  years  of  instrument  engineering 
aimed  at  giving  you  the  ultimate  in  these  essentials  of  fine  instrumentation.  The 
performance  of  all  Westinghouse  Instruments  meets  ASA  Standards. 


properly  applied 


You  save  engineering  time  and  expense  .  .  .  gain  more  effective  use  of  instruments 
when  you  have  manufacturer’s  assistance  in  their  application.  A  team  of  highly 
trained  Instrument  Application  Engineers  is  available  to  work  with  you  in  apply¬ 
ing  all  Westinghouse  Instruments. 

registers  an  advantage  for  you! 

The  experience  of  a  large  eastern  manufacturer  provides  an  example.  By  applying 
standard  Westinghouse  GY-40  Recording  Wattmeters  to  predetermine  load  on 
mixers,  they  obtained  a  15  percent  saving  in  mixing  cycle  time!  A  typical  pay-off 
when  the  proper  instrument,  properly  engineered  is  properly  applied!  Next  time, 
specify  Westinghouse!  j-40418 


The  exteasive  coverage  of  Wesdaghouse 
vulugc  measuring  instruments  is  further 
enij>hasized  by  the  fact  that  there  arc  36 
diflerent  instruments  iust  to  measure  d-c 
millivolts. 

For  complete  information  about  all  West¬ 
inghouse  Instruments,  wire  for  Booklet 
B-4696.  Address:  Westinghouse  Electric 
Corporation.  P.  O.  Bk>x  868,  Pittsburgh  . 
30,  Pennsyhaaia. 


you  CAN  BE  SURE...  IF  IT^ 

Wibstin0house  I 


dotation 


For  circuits  requiring  a  top  quality  adjustable 
resistor  not  affected  by  moisture,  heat,  cold,  or 
age  .  .  .  the  Allen -Bradley  Type  J  Bradleyometer 
is  the  ideal  unit. 

The  resistor  element  is  molded  as  a  single  piece. 
It  is  not  a  film  or  paint  type  of  resistor.  Because  of 
its  nature,  the  resistor  can  be  built  up  to  satisfy 
any  resistance- rotation  curve.  After  molding,  the 
resistor  is  no  longer  affected  by  heat,  cold,  mois¬ 
ture,  or  age.  There  are  no  rivets  ...  no  welded 
or  soldered  connections  .  .  .  and  the  shaft,  cover, 
faceplate,  and  other  ferrous  parts  are  made  of 
corrosion -resistant  metal.  Let  us  send  you  the  lat¬ 
est  Bradleyometer  data. 

Allen-Bradley  Co.,  110  W.  Greenfield  Ave. 

Milwaukee  4,  Wis. 


Any  retistonc««  rota¬ 
tion  curve  up  to  5 
megohms.  Higher  vol- 
ues  on  special  order. 


ALLE^-BRiS^DLEY 

FIXED  &  ADIUSTABLE  RADJO  RESISTORS 


•rodleyMiwter  rMister  has  larmi- 
nalt,  fac*|ilat*,  and  bushing 
molded  in  Ih#  pl^k  body. 


Sold  •xclutively  to  monufactvrors 
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"NEO*SIL'S  pravM  HamwKc  MaKfi9  eompoMiris  or* 
pr«uur«  chackad  at  25  pii  te  iwaat  miKtary  raqtiira- 
rnanh  and  as  appKad  to  our  units,  NEO-SIL  rubbar  wM 
rasist  abusiva  tamparotura  cyclin9.  salt  wotar.  most  acids 
and  alkalias,  and  withstond  ki9h  prassuras  and  vacuums." 

"In  addition  to  tlia  items  illustrated  above,  NEO>SIL 
offers  many  other  components,  such  os  E  Series  terminoh, 
Oetol  Type  Phig  In  Headers,  Multiple  Pin  Headers,  Her¬ 
metically  Sealed  Cables,  Hermetically  Sealed  Line  Cords 
With  Plugs  For  European  use.  Meter  Gaskets,  Panel  Gas¬ 
kets,  Adapters  (U.  S.  to  Continental),  Coil  Forms,  Crystal 
Contacts  and  other  molded  bokelite  and  NEO-SIL  rub¬ 
ber  units." 


M  COtNtUSON  AVt,.  jnSIT  cm  4.  N.  A 


ELECTRONICS  -  Moy,  1952 


HERMETIC  SEAL 
FUSE  HOLDER 
"Meraelleallr  Sealed 
Faee  Holden  are  oroUable 
for  3-AG  and  S-AG  foeee. 
Theee  anMe  ore  eonpleSelT 
■eoled  from  OMlatiiie  with 
or  wUhoul  the  cap  or  foee 
laeefted  and  are  appBcable 
let  oee  on  vocuam  or  goe 
SDed  nnlli.** 


SHAFT 

WATERSEAL  BUSHING 

Hotarr  Woteneol  Panel 
AnenbUee.  with  GRAF-SIL 
PocUng  Glanda.  have  an  en- 
cellenl  Are  year  cuetomer 
hlUnry  on  gae  filled  pteiir- 
teed  compooenln  They  are 
available  for  ebafli  and 
for  potentiomelen  and 
ivrltch  baebinge.** 


-J 

ALLIED  CONTROL  COMPANY,  INC.,  2  EAST  END  AVENUE,  NEW  YORK  21,  N.  Y. 


Developed  specifically  to  meet  the  rigid 
requirements  of  U.S.A.F.  Spec.  MIL-R-5757A, 
the  new  Allied  line  of  sub-miniature  double 
throw  relays  includes  the  MH-18  (6-pole), 
the  MH-12  (4-pole),  and  the  MH-6 
(2-pole)  will  follow. 

Contacts  are  rated  at  2  amps  resistive  or  I 
amp  inductive  at  28  volts  D.C. 

The  high  performance  of  these  relays  has 
been  achie^’ed  in  an  extremely  compact,  unitized 
construction  and  parallels  the  most  recent 
advances  in  airborne  equipment  design. 

Complete  details  In  Bulletin  1002. 


Sub-miniature  relays 
to  be  developed 
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ERIE  RESISTOR  CORP 


LONDON,  ENGLAND. 

CliEft>d«,  N.  J  •  PI>ilod«lphia.  Pa 
Datroit,  Mich.  *  Cincinnati, 


Erie  styles  412_and 

Ceramicons  are  c—  . 
high  voltage  power  si 
vision  receivers. 
been  iollowed  by 
tore  placing  these  new 
Style  412.  rated  at  20 
rated  at  10  K 
combinations 

externally.  ai 
vidual  manutacturer  s 

Case  insulaUon.oi  low  loss 

setting  plastic, 
proven  supenonty.  *3 
MO  Iho  surface  °*  ^ 

'^tuc°rae’;::::?'ro,di«a., 

conductive 

Ettective  creese  ^ 


designed  primarily  to  supply 

■  tiltenng  lor  teie- 
designing  has 
j-in  tests  be- 
the  market. 


lupply 

Conservative 

months  ol  proving- 
ityles  on  t 

KV.  and  Style  414. 

both  available  in  various 
linals.  threaded  interna  y. 
n;  and  are  made  to  mdi- 

requirements. 

molded  thermo- 
provide,  a  mei.tuie  seal  ^ 

^  -  convolutions,  molded 

412.  assure  a  positive 
resulting  horn 
handling- 
time  in- 


t«yl*4U 
JOO  ml"* 


7tlKC.1 
Pe«fM  focW. 

ol  1KC,  1  !•  »  ""*• 

Uokog*  . . 

OltItiV'*  Wf#i<9*'*- . 

lilt  rtrt.  1000  how*  »1 

Rottd  . . 

uurnol  Cr#«P«it«  O""'-- 


l.$%  »•»- 
10,000  •" 
11,000  D.C 
iroooo.c. 
10,000  O-t. 

1 1/^  lo(fc«< 


WRITE  FOR 
CATALOG  AND 
FOLDER ‘•Who  we 
ore  —  what  we 
do  in  electronks" 
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Kenvon 

TRANSFORMERS 

for  standard  and 
special  applications 


Kenyon  quality  transformers  hove 
always  represented  the  highest 
standards  of  performance  and  dura¬ 
bility.  For  more  than  a  quarter 
century  discriminating  engineers  who 
will  settle  for  nothing  but  the  best 
have  consistently  specified  Kenyon. 


KENYON  TRANSFORMERS  FOR 


MIL  Applications 


Broadcast 


Atomic  Energy  Equipment 
Special  Machinery 
Automatic  Controls 
Experimental  Laboratories 


Wrffe  for  dotaik 


840  Barry  Street,  New  York  59,  N.  Y. 
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The  LFE  Model  802  Stable  Microwave  Oscillator  provides  a  source  of 
highly  stabilized  microwave  frequencies  suitable  for  use  as  a  local  oscillator 
for  microwave  measurements,  or  in  any  other  applications  where  a  high 
degree  of  stability  is  required.  A  dial  accurately  calibrated  direaly  in  frequency 
is  an  imponant  feature.  The  main  elements  of  the  unit  are  a  klystron  oscil¬ 
lator,  a  stabilizing  monitor  loop  which  consists  of  a  calibrated  dual -mode 
reference  cavity,  a  feedback  amplifier  and  a  self-contained  power  supply. 


SPECIFICATIONS  - - 

Power  Output 

5  milliwatts 

Output  connwrtion  — x  1"  waveguide. 

Power  Consumption 

i;0  watts 

Size 

12^4"  high  X  wide  x  15^"  deep. 

The  front  panel  is  lOVi"  x  19"  and  is  designed  for 
rack  mounting.  : 

Weight  I 

75  lbs.  I 


peeasiON  accTROwc  touniaiT  •  oscuoscorcs  •  lueiinoiKTEits  •  computers  •  microwave  osciuators  •  mercury  deuy  lines 


Frequency  Coverage 

Model  802 -XI:  8950-9325  Me 

Model  802 -X2:  9300-9650  Me 

A  range  of  frequencies  can  also  be  supplied  in  the 

S  band  or  above  9600  Me  in  the  X  band. 

Frequency  Stability 

During  short  time  intervals:  One  part  in  10^ 
Long  term  drift:  Less  than  100  Kc  from  original 
frequency  sening. 

Dial  Calibration 

Gdibrated  direaly  in  frequency  —  5  Me  per  division. 


ELECTRONICS  — May,  I9S2 
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Kenvon 


TRANSFORMERS 

for  standard  and 
special  applications 


Kenyon  quality  transformers  hove 
always  represented  the  highest 
standards  of  performance  and  dura¬ 
bility.  For  more  than  a  quarter 
century  discriminating  engineers  who 
will  settle  for  nothing  but  the  best 
have  consistently  specified  Kenyon. 


KENYON  TRANSFORMERS  FOR 


MIL  Appllcutions 


Broadcast 


Atomic  Energy  Equipment 
Special  Machinery 
Automatic  Controls 
Experimental  Laborcrtories 


Wntm  for  dtltOt 


840  Barry  Street,  New  York  59,  N.  Y. 
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The  LFE  Model  802  Stable  Microwave  Oscillator  provides  a  source  of 
highly  stabilized  microwave  frequencies  suitable  for  use  as  a  local  oscillator 
for  microwave  measurements,  or  in  any  other  applications  where  a  high 
degree  of  stability  is  required.  A  dial  accurately  calibrated  direaly  in  frequency 
is  an  important  feature.  The  main  elements  of  the  unit  are  a  klystron  oscil¬ 
lator,  a  stabilizing  monitor  loop  which  consists  of  a  calibrated  dual -mode 
reference  cavity,  a  feedback  amplifier  and  a  self-contained  power  supply. 

-  SPECIFICATIONS  - 


Frequency  Coverage  Power  C 

Model  802 -XI:  8950  -  9325  Me  5  milliw 

Model  802  •X2:  9300  -  9650  Me  Output 

A  nnTC  of  frequencies  can  also  be  supplied  in  the  Power  f 
S  band  or  above  9600  Me  in  the  X  band. 

150  wat 

Frequency  Stability  Size 

During  short  time  intervals:  One  part  in  10^  123^"  h 

Long  term  drift:  Less  than  100  Kc  from  original 
frequency  setting. 

Dial  Calibration  Weight 

Calibrated  direaly  in  frequency  —  5  Me  per  division.  75  lbs. 


Power  Output 
5  milliwatts 

Output  conneaion  — 34"  x  1"  waveguide. 

Power  Consumption 
150  watts  * 

Size 

1234"  high  X  2134"  wide  x  1534"  deep. 

The  front  panel  is  1034"  x  19"  and  is  designed  for 
rack  mounting. 

Weight 


For  compltU  information,  set  your  LFE  engineering  representative  or  svrite  direct. 


eINC.. 


43  LEON  STREET  eosTON  is.  mass. 


PtCnSION  aECTtOWC  equipment  •  OSCUOSCOPES  •  MAOKTOMETERS  •  COMPUTERS  •  MICROWAVE  OSCIUATORS  •  MERCURY  DELAY  LINES 
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Sai'r  spare  and  ivri^ht 
Sprrd  issrmhly 
lirdurr  (^osts 

Minimizr  Asstauhly  errors 


STUPAKOFF  CERAMIC  &  MFG.  CO.,  Latrobe,  Pennsylvania 


STUPAKOFF  Products  for  Electrical  and  Electronic  Applications 


Soldered  connections  are  reduced  by  2o% 
to  809f,  assemblies  are  lighter  and  more 
compact,  your  production  time  is  reduced 
and  better  products  are  made  when 
Stupakoff  Printed  Circuits  are  used. 
These  sturdy,  compact,  accurately  pro¬ 
duced  units  combine  resistors  and 
capacitors  of  precision  values,  in  circuits 
designed  in  accordance  with  the  require¬ 
ments  of  individual  applications.  One 
Stupakoff  Printed  Circuit  will  replace 


ASSIMftLIIS~M«tallix«d  chromic  induction 
coils  and  thofH;  metallized  plates  for  6xed 
rigid  assemblies;  ceromic  trimmer  condensers. 


CIRAMI€$~Precision-made  ceramic  products 
for  electrical  and  electronic  applications,  all 
voltages,  frequencies  ond  temperatures. 


> 

RISISTOR  CUAMICS— Used  for  temperature 
indicoting  or  meosuring  equipment,  for  infro- 
red  light  source  ond  for  heating  elements. 
Complete  with  terminals,  in  the  form  of  rods, 
tubes,  discs,  bars,  rings,  etc 


CUAMIC  DIILICTRICS— For  bypass,  lead- 
through,  blocking,  stond-off  ond  trimmer  oppli- 
cottons.  Temperoture  compensoting  Ceramic 
Dielectrics  and  high  K  materials.  Tubes,  discs 
and  special  shapes,  plain  or  silvered. 


SIALS,  KOVAR-OLASS — Terminals,  leod-ins; 
Stand-offs — for  hermehcolly  sealing  and  me¬ 
chanical  construction  in  radio,  television,  elec¬ 
tronic  and  electrical  apparatus.  Single  or 
multiple  terminal  units.  In  a  wide  voriety  of 
sizes  ond  ratings. 


KOVAR  MHAL— The  ideal  olloy  for  sealing 
to  hord  gloss.  Used  for  making  hermetic  ottoch- 
ments.  Availoble  os  rod,  wire,  sheet,  foil  ■  or 
os  cups,  eyelets  and  other  shapes. 


many  individual  components,  with  con¬ 
sequent  simplification  of  the  assembly  and 
reduced  costs. 


Contains  complete  speci¬ 
fications  of  a  number  of 
typical  standard  circuits 
and  detailed  information  on 
the  design  and  construction 
of  Stupakoff  Printed  Cir¬ 
cuits.  Ask  for  Bulletin  1151. 


STUPAIITH— Will  wiMittond  .xtrOTW  MMrmal 
shock.  May  b.  mod.  lo  hov.  zero,  low-positive 
or  negative  expansivities.  Sofely  used  at  ten. 
perotures  up  to  2400°  F. 
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STABILIZED  —  any  tatting  of  output  vottogo  it  not 

oHoctod  by  cbongot  in  mognitud#  of  tbo  incoming  Oo«  lino 
vottogo. 


REGULATED  —  ony  totting  of  output  voltago  romoi 

conttont  rogordlott  of  chongot  in  tbo  output  load  curront. 


Eitgineers,  technicians,  production  test  men  and  many  others  in  the  chemical,  electronic,  nucleonic  and  allied 
industries  are  discovering  that  the  VARICELL  is  the  ideal  answer  to  the  need  for  a  precisely  controlled,  multiple 
range  of  low  d-c  voltages.  Simply  rotating  the  handwheel  provides  any  desired  output  voltage  in  a  range  of 
0  to  30  volts  with  a  maximum  allowable  current  of  15  amperes.  A  cord^ind-plug  assembly  provides  easy  con¬ 
nection  to  any  convenient  a-c  output  receptacle. 

For  any  output  voltage  setting  from  6  to  30  volts,  the  R.M.S.  ripple  voltage  never  exceeds  0.1  volts,  and  stabili¬ 
zation  and  regulation  is  ±  0.25  volts.  A-C  input  is  95-135  volts,  60  cycle,  single  phase.  D-C  output  is  0-30  volts, 
15  amperes. 


Need  a  carbon  resistor? 
Before  you  choose  ask  yourself 
these  R  questions: 


1  *  Dom  Hm  rMistor  ihmI  spccHIcotient? 
Speer  fixed  carbon  resistors  fully  meet 
both  JAN  and  MIL  specifications. 

2*  It  th«i«  a  wM«  rang*  availabi*? 

Speer  resistors  come  in  1  and  2 
watts  in  all  standard  values  up  to  20 
megohms. 

3*  What  it  Ml*  ombiant  tamporolwra? 

Speer  resistors  operate  up  to  40°  C 
ambient. 

4>  It  th«  rotitlor  wall  moda? 

Speer  resistors  are  carefully  controlled 
at  each  manufacturing  step.  They 
have  a  carbon  core  sealed  with  an 
outer  cover  of  phenolic  resin  to  give 
maximum  protection. 

S«  It  tha  rotitlor  tharoughly  latlod? 

All  orders  of  Speer  resistors  are  given 
numerous  tests  for  resistance  rating, 
and  are  backed  by  an  accelerated  ten 
day  test  for  hiuni^ty. 

Write  today  for  L 

information  on  specifications,  k 


St.  M«ry«, 

A  Subsidiary  of  Spoor  Corboo  Co. 
Otiior  sobtMlarios:  Joffort  Eloctrooics,  Inc 
Intomabonal  GraphHo  &  Boctrodo  Corp. 


Othw  SpMT  Products  for  tho  Electronics  Industry 

onodos  •  contocH  *  moldod  notcbod*  coil  forms 
iron  coros  •  discs  •  brushos  •  battory  corbon 
gropbito  platos  and  rods 

also 

R.F. Coils  *  coramk  capacitors  *  copristors  *  high 
voltago  condonsors  *  diK  copocitors  •  chokos 
mado  by 

Joffore  Eloctronks,  Inc 

*Pat«nt«d 
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They  are  versatile  phenol,  melamine  and  silicone  lami¬ 
nates  whose  unsurpassed  electrical  characteristics  and  | 

easy  machineability  make  them  real  time-savers  on  the  ^ 
production  line.  ] 


Taylor  Laminated  Plastics  are  used  in 
components  of  thousands  of  electrical 
products — from  switchgear  to  sanders. 
from  generators  to  table  appliances. 
What  can  these  versatile  materials  do  in 
your  product  ? 

This  comprehensit  e  24-p‘tgt  book¬ 
let  literally  brings  the  entire 
Taylor  Organization  to  your  fin¬ 
gertips  .  .  .  tells  in  words  and 
pictures  how  the  many  Taylor 
Laminated  Plastics  are  made . . . 
shows  yon  how  yon  can  nse  these 
basic  materials  to  make  yonr 
prodnct better,  at lou-er  cost.  Write 
today  for  a  copy  of  Booklet  Ef. 


Availability  of  these  materials  in  many  forms,  such  as  ^ 
sheets,  tubes,  rods,  strips  and  coils,  makes  them  easily  | 
adaptable  to  numerous  production  operations.  ! 

And  when  production  processes  call  for  laminated  ■ 
parts  fabricated  to  specifications,  Taylor’s  Fabricating  } 
Service  turns  out  precision-made  parts  having  all  the  * 
physical,  mechanical,  electrical  and  chemical  charac¬ 
teristics  required. 

So  if  you’re  a  production  manager  looking  for  ways  to 
make  products  or  parts  better,  more  efficiently  and  at 
lower  cost,  investigate  Taylor  Laminated  Plastics  today! 
Write  for  complete  data.  Ask,  too,  about  Taylor  Vulcan¬ 
ized  Fibre  and  Taylor  Insulation. 


TAYLOR  FIBRE  CO. 

NORRISTOWN,  PA.  •  L  A  VERNE.  CAIIF. 


PHENOL  •  SILICONE  •  MELAMINE  LAMINATES  •  FABKICATEO  PARTS 
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BI-SEAL  SELF-BONDING  ELECTRICAL  INSULATING  TAPE 


SPLICING  TIME 
AND  COST 


•  NO  STICKY  ADHESIVES  . 
EASY  TO  APPLY  IN 
CLOSE  CLEARANCES 


•  NO  RIGHT  OR  WRONG  SIDE 
.  .  .  BOTH  SIDES  USABLE 


•  NO  TACKY  SURFACES 
TO  PICK  UP  DUST  OR 
FOREIGN  MAHER 


•  WILL  NOT  TANGLE  OR 
STICK  TOGETHER 


•  REQUIRES  NO 
SPECIAL  APPLICATION 
TECHNIQUES 


•  CAN  BE  STORED 
INDEFINITELY 


Hera  ii  the  multi -purpose  electrical  insulating 
tape  far  wire  or  cable  splicing  ...  the  tape  that 
meets  your  strictest  requirements  for  many  un¬ 
usual  as  well  as  innumerable  ordinary  applica¬ 
tions.  BI-SEAL  offers  you  complete  and  lasting 
protection  against  moisture,  acids,  alkalies,  sun¬ 
light,  corrosion,  fungus  and  ozone.  These  out¬ 
standing  characteristics,  plus  Bi-Seal’s  excellent 
electrical  properties,  make  it  ideally  suited  for  a 
brood  range  of  applications  in  the  Communica¬ 
tions,  Electronics,  Public  Utilities,  Electrical  Con¬ 
tracting  and  Electrical  Maintenance  fields. 


CHICK  THESE  BI-SEAL  FEATURES: 


•  Self  Bonding 

•  Moisture  Resistant 

•  Outstanding  for  Low  Temperature 
Application  and  Performance 

•  High  Dielectric  Strength 

•  Superior  Aging  Properties 

•  Conforms  to  Irregular  Shapes 

•  Corrosion  and  Chemical  Resistant 


WRITE  TODAY  for  free  illustrated 
booklet,  ‘‘Insulating  Wire  and 
Cable  Splices  with  Bi-Seal  Self- 
Bonding  Electrical  Insulating  Tape.” 


•  Performs  Efficiently  on  Any 
Insulation 


BISHOP 


MANUFACTURING  CORPORATION 

10  CANFIELD  ROAD  •  CEDAR  GROVE,  N.  J. 

"Manufacturers  of  Electrical  Insulation  Since  1847" 
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Pin-pointed  for  its  target . . . 

Iiu-reasing  air  speeds  and  higher  level  flight  pose  to  ultra-fine  tolerances— is  essential.  Such  are  the 
e\ er  tougher  prohleins  fur  honihing  accuracy.  Finer  skills  that  Arnia  provides  in  close  collaboration 
and  faster  target  pin-pointing  requires  bombing  with  our  Armed  Forces  in  designing,  developing 
mechanisms  of  extraordinary  precision  and  almost  and  producing  the  complex  instruments  that 
instantaneous  action— yet  they  must  function  flaw-  strengthen  our  defensive  striking  power.  Arma 
le.ssly  under  the  most  rigorous  conditions.  Not  only  Corporation,  Hrmiklyn,  iV.  Y.;  Minvola,  N'.  Y'.; 
engineering  ingenuity  hut  precision  manufacture—  Suh$idiary  oj  American  Bosch  Corporation. 
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Plotting  the  radiation  pattern  of  a 
microwave  antenna  is  typically 
time  consuming  and  laborious.  For 
some  time,  workers  in  this  field 
have  felt  a  need  for  a  continuous 
non-manual  means  of  performing 
this  operation.  The  extensive  mi¬ 
crowave  activities  of  its  Research 
and  Development  Laboratories 
have  created  at  Hughes  a  special 
interest  in  such  automatic  pattern¬ 
measuring  equipment. 

The  first  automatic  machines 
that  were  at  all  accurate  were  of 
the  fixed  location  type  and  weighed 


nearly  a  ton.  The  new  Hughes  re¬ 
corder  weighs  just  one  hundred 
pounds,  is  more  accurate,  and  has 
higher  writing  speeds  than  the 
earlier  machines.  Its  recording 
range  covers  80  decibels  in  the 
audiofrequency  spectrum.  The 
writing  speed  is  approximately  25 
inches  per  second,  with  an  8'xll' 
plot,  and  the  abscissa  or  angle 
scale  is  controlled  by  an  electrical 
take-off  system. 

In  the  field  of  microwave  meas¬ 
urements,  this  machine  assists  in 
determining  many  things-such  as 


plotting 


field 

afar 


Pfo#f*r«.  O.  A. Tyson n.) 
and  Dr.  L.  C.  Van  Atta 
worked  together  in 
developiny  this  new 
machine  at  Hughes. 


the  correct  shape  of  reflectors  and 
the  proper  location  of  feeds.  The 
development  of  such  improved  lab¬ 
oratory  tools  is  an  interesting  by¬ 
product  of  a  large  research  activity, 
such  as  that  conducted  by  the  3500 
men  and  women  of  the  Hughes  Re¬ 
search  and  Development  Labora¬ 
tories. 


electronics  programs  at  Hughes 
are  creating  new  positions  within 
the  Hughes  Research  and  Develop¬ 
ment  Laboratories.  Physicists  and 
engineers  who  are  interested  are 
cordially  invited  to  address  corre¬ 
spondence  to : 


Hughes  Research  and  Development 
Laboratories  •  Engineering  Personnel 
Department  •  Culver  City, 

Los  Angeles  County,  California 


The  growing  requirements  of 
both  the  commercial  and  military 
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electrical  insulation  headquarters 


ANNOUNCES  ITS  LATEST  ACHIEVEMENT! 

3797  1^B|3797-B 


HIGH  MELTING  POINT  WAXES 


for  units  which  must 
operate  in  temperatures 
from  minus  40*  C* 
to  plus  105*  C* 


Th«  anigninani  handad  Milchall-Rond  rasaorchar*  wot  tough 
...  to  preduca  a  high  malting  point  wax  for  impragnating, 
potting  or  coating  olactrical  componants  .  . .  that  would  rositt 
moittura,  provida  alactrical  insulation  and  machanical  protac- 
tion  . . .  that  would  axhibit  particularly  good  flaxibility  at  tub* 
xoro  at  wall  at  high  mailing  point  tamporaturot. 


HIGH  TEMPERATURE  PROPERTIES 

Tha  malting  point  and  cold  flow  tamporolura 
rongot  of  thata  waxat  ora  abova  122°  C,  and 
both  motorialt  axhibit  unusually  good  twoot 
rosittanco  at  high  lamparalurat. 


MINIMUM  SHRINKAGE 

Whan  cooling  from  application  tomporaturo 
to  room  lamparoturo  3797  and  3797-B  show 
particularly  low  tharmol  thrinkogo;  tha  changa 
in  voluma  batwaan  300°F  and  77°F  it 
approximataly  11Vk%. 

LOW  TEMPERATURE  FLEXIBILITY 

Tha  minimum  tandancy  of  3797  coatings  toward 
ambrittlamant  at  low  tamporaturot  couplad  with 
its  ralativoly  low  thrinkogo  yiold  good  rotittanca 
toward  low  tamparatura  crazing.  Proparly 
appliod  3797  coatings  on  wax  imprognatad 
papar  tubas  will  withstand  tamparaturot 
noar  —45*  C  without  crazing. 

ELECTRICAL  PROPERTIES 

low  powar  factor  and  dialoctric  conttont  of  tho 
3797  typo  waxat  racommand  thoir  uta  on 
high  froquancy  olactrical  componants. 


Write  to  MITCHELL-RAND  for  free  samples  and  descriptive  data. 


3797  APPLICATIONS  &  PROPERTIES 


Puptieulerly  recommended  for: 

e  ^  Pleeee  die  ceefiee  eee^ieoHeet  ie  wWcIi  relefivety  Hde 
semi  trewteerciif  cooHefft  ere  required. 
t  —  Iweregeetioet  ef  efieiplierie  precMre  wbee  repid 
peeefreHee  eed  mleimeM  reeideel  terfece  eicett  is  seeqH. 

Melting  Point  (Orip)  .  2SO/2SS  F 

Flesh  Point  . «...  480  F 

Fire  Point  .  ..  -  .  530  F 

Viscosity.  Brookfield.  325  F . . . . . 8*10  cps 

Penetration.  77/100/5  ....  18-22 

Power  Factor.  77  F,  1  me . . .  0.003  mai. 

Oietectric  Constant.  77  F»  1  me  . . . . 8.5 


3797-B  APPLICATIONS  &  PROPERTIES 


Medivm  high  viscosity  ond  recommended  for: 

»  dio  ceoHeo  — its  wMcb  demeed  e  mederetety 
lecHve  ceetieq. 

( io  wWeb  eemplete  Bit  ef  letemel 


e  *  I 

lieevy  pretect) 
b  »  Veceem  in . 

voids  OS  well  os  sewiretlea  ef  perees  leseletlee  is  desired. 

I A  dote  sbMt  fer  tMs  eppiketlee  is  ovolleble.) 

Melting  Point  (Orip)  . . . . . . .  280/270  F 


Cold  Flow  (M-8) . 
Penetrations:  32/200  60 
77/100/5 
115/50/5 

Color  . . 

Application  Temperature 

SpMific  Gravity . 

Flash  Point . . . 

Brookfield  Viscosity 
#305F 

•  320F  . 


255/285  F 
12-15 
.  17-21 

25-33 

. Tan 

290/340  F 
.0.94 
480F 

208  cps  Ave. 
180  cps  Ave. 


A  PABTIAL  LIST  OF  M^  PftOOUCTS:  FI8EROIAS  VARNI5HED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  twines  •  CABLE  FIUING  AND  POTHEAO  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM¬ 
POUNDS  •  FIBIRGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE.  TAPE.  PAPER.  CLOTH.  TUBING  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES.  WEBBINGS  AND 
SIEEVINGS  •  IMPREGNATED  VARNISH  TUBING*  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBINC 
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Cutting  and  Tumbling.  Cutting  mai'hin«(  and 

jigs  of  many  types  anil  sizes  are  combined 
with  extensive  tumbling  equipment  to  permit 
fast,  accurate  production  of  quantities  of  parts 
at  Superior. 
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Men,  experience,  and  machines- 
thal  -do  -everything -but  -  talk,  are 
generally  the  answer  to  a  problem 
of  obtaining  parts  of  complex 
shape  and  precise  dimension. 

Here  at  Superior,  customers  for 
parts  of  this  kind  get  a  particularly 
good  answer.  W  e  have  the  experi¬ 
enced  men  w  ith  a  stdid  background 
of  tubular  parts  nriuluction  who 
are  Milling  and  anle  to  take  the 
time  and  care  required  for  top- 
nuality  products.  And  we  have 
the  machines. 

The  delivery  end  of  one  of  them 
is  shown  above.  The  part  coming 
out  came  into  our  plant  as  a  2" 
tube,  went  through  several  redraw 
and  annealing  operations,  was  fi¬ 
nally  cut  locxaci  length,  tumbleil  to 
remove  cutting  burrs,  then  rolled 
by  a  controlled  process  to  the 


precise  dimensions  establisluHl  by 
customer  specifications. 

There’s  nothing  spectacular  in 
the  story  .  .  .  it’s  just  the  outline 
of  one  of  the  many  jobs  that  mc 
knoM  how  to  do  well.  Behind 
the  story,  however,  is  a  thought 
for  you. 

Our  production  story  is  backed 
by  our  ability,  facility  and  desire 
to  help  you.  If  you  are  an  experi¬ 
menter  in  electronics  or  a  manu¬ 
facturer  of  electronic  equipment 
and  you  need  a  tubular  part  to  do 
a  tough  job  well,  better  check  m  ith 
us.  We’ll  be  glad  to  assist  with 
research,  development,  and  design 
aid  toward  the  solution  of  your 
problems.  Tell  us  about  them  by 
writing  Superior  Tube  Company, 
2.S0()  r.ermanlowti  Ave.,  Norris¬ 
town,  IVnnsylvania. 


Fabrication.  Parts  ran  be  readily  rolled  at 
either  or  Intth  ends.  Hared,  flangetl,  expandetl. 
or  l>eade<l  (embossed)  as  required.  The  anode 
above  is  one  of  many  such  parts  we  produce 
at  high  s(>eed  and  low  cost. 


The  Finished  Part.  Final  stage  in  the  fabri* 

ration  of  the  part,  show  n  above  at  three  stages 
of  productiroi,  is  a  bend  nicely  controlled  for 
both  precise  angle  and  freedom  from  other, 
unwanted  distortion. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  It  Today. 

NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES:  This  reprint  de¬ 
scribes  the  manufacturing  of  the  cathode  sleeve — from  the  refining  of  the 
base  metal;  includes  the  action  of  the  small  percentage  impurities  upon 
the  vapor  pressure  and  sublimation  rate  of  the  nickel  base.  Future  trends 
of  cathode  materials  are  also  evaluated. 


All  eMty>*i  .010"  to  S"  OJX 
C*rtaM  aaalyut  (MS"  am.  wall)  Up  to  IH"  OJX 


SUPERIOR  TUBE  COMPANY  •  Electronic  products  for  export  through  Driver-Harris  Company,  Harrison,  New  Jersey  •  Harrison  6-4800 


Stickers'  I'n  your  Mouciikis? 


Yes,  you  can  be  sure  the  "stickers"  are  out  and  smooth 
assembly  built-in  when  your  unit  comes  from  Karp.  Every 
dimension  will  be  accurate . . .  every  hole  drilled  clean, 
correctly  sized  and  positioned  . . .  every  opening  accurately 
spaced  ...  all  units  absolutely  uniform,  and  finish  perfect. 

That's  how  Karp  "Accurafed"  Fabrication  helps  you 
increase  output  and  hold  down  costs. 

Why  not  check  your  assembly  requirements  for  a  fabricated 
sheet  metal  unit  with  Karp  Field  Engineers?  Whether 
it's  a  liberal  or  close-tolerance  job  —  whether  it  calls  for 
simple  or  intricate  forming,  drawing,  bending,  welding, 
finishing,  or  all  combined  —  "Accurafed"  Fabrication  the 
Karp  Way  means  real  insurance  of  assembly  ease,  speed, 
economy.  Send  us  your  blueprints. 

•  Jobs  are  rated  for  required  tolerances — liberal 
or  close — tcith  quality  maintained  at  its  best. 


•••not  when 

Accurafed”, 

fabrication 

^'’oduces 
Housings  orCbr, 
^ab'nets,  Racks, 
Consoles 


INDUSTRY'S  PARTNER 
IN  PRODUCTION 
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(Affhot/oh  Karp's  big  n«w  pfonf  is  pri- 
moriiy  •ngogocf  in  prodvcfion  for  mofor 
dtfansa  confrocfors  ond  $trotogi<  mo* 
fariols  or#  on  oilocotion,  wo  confinwo 
fo  fho  bosf  of  our  obififjr  to  prodvco  for 
gonofol  ioduitry.) 


KARP  METAL  PRODUCTS  CO.,  INC. 

215  63rd  STREET.  BROOKLYN  20.  NEW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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Type  F  {CM  65-70) 


Type  H  {CM  45-60)  Type  A  {CM  55-60) 

Built  to  JAN  Specifications 


Whether  you  need  a  certain  characteristic  or  a 
combination  of  several  performance  features, 
Sangamo  Transmitting  Mica  Capacitors  are  “heap 
good”  for  your  specific  capacitor  applications. 
You  can  safely  specify  them  for  use  in  all  typtes 
of  military,  radio  and  electronic  equipment  they 
are  built  to  meet  all  standards  set  by  joint  Army 
and  Navy  Specifications  JAN-C-5. 

Type  G  Capacitors  are  designed  for  use  in  medium 
and  high  power,  high  voltage  and  high  current 
circuits.  They  are  ceramic  encased  and  are  fre¬ 


quently  connected  in  gangs  to  handle  heavy  loads. 

Type  F  Capacitors  are  used  in  similar  applications 
to  type  G’s  and  are  potted  in  bakelite  cases. 

Type  A  and  Type  H  Mica  Capacitors  are  molded 
in  a  thermo-setting  plastic  and  are  designed  for 
use  in  low  voltage,  low  power  and  low  current 
circuits. 

Sangamo  Transmitting  Micas  and  many  other 
types  of  Sangamo  Mica  Capacitors,  are  fully 
described  in  Catalog  No.  831.  Write  for  your  copy. 


IN  CANADA:  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 
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FOR  TV  DESIGNERS! 


The  kit  of  new  General  Elearic  tubes  at  right  is  answer,  Mr.  Designer, 

to  the  $64  TV'tuner  question  on  which  the  success  of  your  set  may  depend 
a  year  from  now! 

Usable  at  all  frequencies  from  45  me  to  870  me,  these  G-E  tubes  make 
possible  a  single,  combined  tuner  circuit  that  (1)  is  simple  in  layout, 
(2)  saves  components,  (3)  gives  one>dial  tuning  without  the  need  to 
switch  tubes  between  low  and  high  bands. 

To  a  far  simpler  tuning  circuit,  add  low  noise  level  and  freedom  from 
snow.  Add  the  big  advantages  of  less  radiation  interference,  greater 
selectivity! 

Investigate  this  up-to-the-minute  tube  group!  Wire  or  write  today  for  facts 
on  the  charaaeristics  and  performance  of  G.E.’s  new  tuner  "4”s!  Or  if  you 
wish,  a  G-E  tube  engineer  will  be  glad  to  call  on  you.  Tstbe  Department, 
Section  15,  General  Electric  Company,  Schenectady  5,  New  York, 


OroonduO-mi 

w^triodo 

(a  ttafatl 


6AM4 

GrouiMl*#-trM 
inixar  trl»<a 


GENERAiraELECTRIC 
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TYPE  FP 


amps 

or 

milliamps 


SPECIFY  MALLORY  FP  CAPACITORS 


Even  in  aniliienl  temperatures  approaehiiif:  the  hoilin"  point  of 
water,  Mallory  FP  capacitors  give  long,  trouhle-free  service  in 
T\  circuits  where  ripple  currents  reach  up  to  a  full  ampere 
or  more. 

Mallory  capacitors  arc  able  to  withstand  the  burden  of  high 
ripple  currents  in  the  voltage  douhling  rectifier  circuit  because 
of  tbeir  superior  heat  dissipation  characteristics  which  result 
from  Mallory’s  exclusive  production  methods. 

They  give  the  same  outstanding  performance  that  radio  and  TV 
manufacturers  have  learned  to  count  on. 

Mallory’s  unexcelled  experience  in  the  development  and  im¬ 
provement  of  a  wide  range  of  capacitors  is  ready  to  work  for 
y(tu  whenever  you  have  a  problem  involving  capacitors  or  related 
circuit  arrangements. 


When  you  sf)e<'ifv  Nfallory  (]apa<'itor« 
for  television  receivers  or  other  equip¬ 
ment  where  heat  is  a  problem,  you  can 
he  sure  they  will  stand  the  lest.  Mallorv 
FP  Capacitors  are  designed  to  give 
long,  trouble-free  performance  at 
8.5°  C. — naturally  they  give  even  longer 
service  at  normal  tem[)eratures.  In  ad¬ 
dition,  Mallory  FP  (Capacitors  are  fa¬ 
mous  for  their  long  shelf  life.  Write 
for  your  copy  of  the  FP  Capacitor 
FCngineering  Data  Folder. 


FP  is  the  type  ilesi/fnation  of  the  Matlnry  deieloped  electrolytic  capacitor  haring  the  char¬ 
acteristic  design  pictured  and  famous  throughout  the  industry  for  dependable  performance. 


SERVING  INDUSTRY  WITH 

Elactromechonicol  Products— Resistors  •  Switches  •  TV  Tuners  •  Vibrators 
Electrochemical  Products— Capacitors*  Rectifiers  •Mercury  Dry  Batteries 
Metallurgical  Products— Contacts  •  Special  Metals  •  Welding  Materials 
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►  MEDICOS  .  .  .  Dr.  H.  I.  Kantor, 
who  wrote  “Electronics  Engineer¬ 
ing  Needed  in  Medicine’’  in  our 
February,  1952  issue,  reports  hav¬ 
ing  received  nearly  50  letters  from 
readers  expressing  deep  interest  in 
this  subject  and  asking  many  ques¬ 
tions.  It  has  long  been  a  trade 
.secret  in  publishing  circles  that 
any  article  in  a  technical  journal 
that  draws  10  such  letters  rates 
high,  so  Dr.  Kantor’s  opus  is,  from 
the  editor’s  point  of  view,  pure 
gold.  Readers  who  missed  it  are 
urged  to  dig  back  in  the  file  of  old 
issues  (any  issue  published  three 
months  ago  is  old  in  this  business) 
and  spend  half  an  hour  with  it. 

'  We  have  a  brief  further  contri¬ 
bution  to  make  on  this  subject. 
Dr.  Albert  Faulconer  of  the  Mayo 
Clinic,  speaking  before  the  AIEE 
last  January,  had  this  to  say: 
“History  indicates  that  progress  in 
surgery  often  parallels  or  is  de¬ 
pendent  upon  progress  in  the  field 
of  anesthesiology.  It  is  more  true 
now  than  ever  before  that  .  .  . 
further  progre.ss  in  surgery  is 
dependent  upon  our  ability  to  ob¬ 
serve  and  regulate  the  physiologic 
changes  caused  by  anesthesia  and 
surgery.  The  interpretation  of 
these  changes  often  depends  upon 
quantitative  estimates  of  signs  be¬ 
yond  the  ken  of  our  natural  per¬ 
ceptions.  Many  of  these  estimates 
are  possible  with  existing  instru¬ 
ments,  awaiting  only  the  applica¬ 
tion  of  engineering  skills  that  they 
may  be  put  to  daily  use  in  render¬ 
ing  anesthesia  and  surgery  more 
safe’’. 


The  italics  are  ours.  We  know 
that  the  “engineering  skill”  re¬ 
quired  is  possessed  by  several 
dozen  readers  of  this  magazine, 
perhaps  by  hundreds,  not  now  en¬ 
gaged  in  medical  electronics.  So, 
we  say  again,  read  Dr.  Kantor’s 
article.  If  the  interest  of  even  one 
qualified  man  is  thereby  captured 
and  deflected  from  more  mundane 
pursuits  the  benefit  to  society  may 
be  great  indeed. 

►  BELGIUM  .  .  .  We  have  just  re¬ 
turned  from  a  short  trip  to  Brus¬ 
sels,  having  served  as  a  consultant 
to  the  Ministry  of  Communications 
on  the  question  of  standards  for 
the  Belgian  tv  service.  The 
standards,  promulgated  by  King 
Baudouin  last  January,  are  a  curi¬ 
ous  mixture  of  the  819-line  French 
.system  and  the  .so-called  Gerber 
625-line  system  adopted  by  moat 
other  European  countries.  Belgian 
receivers  will  be  built  to  operate 
both  on  625  lines  and  819  lines. 
The  French  system  is  followed  in 
the  u.se  of  amplitude  modulation 
for  sound  and  positive  modulation 
for  the  picture.  The  Gerber  sys¬ 
tem  is  followed  in  the  use  of  a  7- 
megacycle  channel  and  serrated 
vertical  pulses  with  equalizing 
pulses. 

The  consultancy  was  arranged 
to  examine  whether  this  combina¬ 
tion  of  standards  would  in  fact 
constitute  a  workable  system, 
particularly  in  view  of  program 
exchanges  with  Belgium’s  neigh¬ 
boring  countries  (France,  Hol¬ 
land,  Germany).  The  latter  re¬ 


quirement  posed  some  rather 
tricky  questions  in  sync-pulse  con¬ 
version  which  turned  out  to  have 
a  solution.  So  the  Belgians  have  a 
workable  system,  albeit  one  whose 
parents  certainly  were  not  mar¬ 
ried. 

Engineers  outside  Belgium  have 
been  inclined  to  scoff  at  this  choice 
of  standards  as  unnecessarily  com¬ 
plicated.  It  would  certainly  ap¬ 
pear  that  one  sy.stem  or  the  other 
should  have  been  adopted,  rather 
than  parts  of  both  systems.  But 
the  scoffers  scoff  without  knowl¬ 
edge  of  Belgian  history  since  that 
country  gained  independence  in 
1830.  Since  then  the  Flemish 
(Dutch-speaking)  and  the  Walloon 
(French-speaking)  parts  of  the 
country  have  been  held  together 
only  by  the  development  of  a  posi¬ 
tive  genius  for  compromise.  There 
appeared  to  be  no  way  to  avoid 
a  schism  (and  television  is 
recognized  there  no  less  than  here 
as  a  vital  political  force)  unless 
programs  in  either  language,  in¬ 
cluding  programs  originating  in 
Holland  and  France,  could  be 
made  available  to  the  whole  Bel¬ 
gian  population.  So  the  conflict 
was  adjudicated  to  equalize 
program  availability  and  cost  to 
both  political  groups. 

Your  correspondent  returned 
with  warm  sympathy  for  Belgium, 
a  country  which  has  learned  so  well 
to  deal  with  the  toughest  of  all  po¬ 
litical  barriers,  language.  And  with 
equally  warm  appreciation  of  the 
blessings  we  enjoy  in  these  United 
States. 
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Schematic  drawing  oi  the  complete  irequency-shiit  teletypewriter  converter  using  oil  transistors  and  no  vacuum  tubes 


TRANSISTORIZING 


Design  problems  encountered  are  discussed  fully,  providing  practical  information  on 
transistor  circuit  difficulties  and  how  to  solve  them.  Many  conventional  r-f  circuits  are 
included  in  this  complete  circuit  analysis  of  a  frequency-shift  converter  using  transistors 


Transistors  are  used  through¬ 
out  the  frequency-shift  tele¬ 
typewriter  converter  to  be  des¬ 
cribed.  The  converter  transforms 
frequency-.shift  signals  from  the 
i-f  amplifier  of  a  radio  receiver  to 
d-c  pulses  for  operation  of  a  tele¬ 
typewriter  printer. 

No  claim  is  made  by  the  authors 
that  this  equipment  is  at  present  an 
optimum  piece  of  equipment  from 
the  standpoint  of  circuitry  or  mili¬ 
tary  usage.  Many  of  the  design 
problems  that  arose  during  develop¬ 
ment  of  the  converter  are  given. 

Initial  Design 

It  was  decided  to  develop  the  con¬ 
verter  using  essentially  the  same 


functional  design  as  the  converter 
shown  in  block-diagram  form  in 
Fig.  1,  less  the  afc  circuit.  The 
original  converter  used  vacuum 
tubes;  the  converter  derived  from 
it  uses  all  transistors  and  no 


FIG.  1 — Block  diaqrom  oi  Iho  original 
vacuum-tub*  conv*rt*r 


vacuum  tubes  in  the  circuits. 

Transistors  used  in  the  final 
writer-converter  equipment  are  the 
Western  Electric  point-contact 
types  M1768  and  A1698. 

Certain  parts  for  the  vacuum- 
tube  converter  were  desired  for  use 
in  the  transistor  convertor  due  to 
the  difficulties  of  redesign  and  sub- 
.sequent  manufacture.  These  parts 
were  the  band-pass  filter,  discrimi¬ 
nator  and  the  relay  between  the  dis¬ 
criminator  and  printer.  However, 
the  discriminator  was  later  dis¬ 
carded  and  a  new  one  designed  for 
reasons  to  be  given  later  in  this 
paper. 

The  converter  was  selected  as  the 
first  piece  of  military  communica¬ 
tion  equipment  for  two  reasons. 
First,  a  radio-teletypewriter  con¬ 
verter  operating  from  a  vehicular 
power  source  was  desired  and  sec- 
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ond,  it  seemed  to  offer  possibilities  remainder  of  this  article  discusses  devices.  If  this  device  has  a  load 

for  success.  The  frequencies  in-  the  derivation  of  this  circuit.  source  or  sees  a  load  looking  back- 

volved,  500  kc  and  30  kc,  were  The  relay  used  is  a  polar  relay  ward  from  the  emitter  of  a  magni- 

within  the  feasible  operating  which  will  operate  on  approximately  tude  as  shown,  it  would  be  a 

range  of  transistors  as  produced  one-ma  current  differential  in  the  bistable  device.  The  middle  intersec- 

today.  Power  requirements  were  windings.  Electrical  characteris-  tion  of  the  load  line  and  the  electri- 
not  high,  although  it  was  not  tics  of  the  relay  are  inductance,  35  cal  characteristic  of  t.  versus  V, 
known  whether  or  not  the  power  millihenrys,  and  d-c  resistance,  220  can  be  shown  to  be  an  unstable 
available  from  transistor  amplifiers  ohms.  point  of  equilibrium, 

would  be  sufficient.  It  was  thought  at  first  that  the  If  the  device  is  at  equilibrium 

The  vacuum-tube  converter,  as  switching  properties  of  the  transis-  point  1,  Fig.  3,  then  an  increase  in 
is  the  case  with  most  modern  and  tor  could  be  used  to  drive  the  relay.  V,  of  an  amount  At  will  put  the 
compact  communications  equip-  However,  a  transistor  switch  is  not  device  in  equilibrium  at  point  2. 
ment,  was  quite  cramped  and  the  used  at  present  due  to  certain  diffi-  Similarly,  if  the  device  is  at  point  2, 
temperature  inside  the  package  was  culties  encountered.  If  the  trans-  then  a  decrease  in  voltage  V,  of 
quite  high  due  to  the  filament  istor  is  connected  as  shown  in  Fig.  amount  A,  will  put  the  device  info 
power  dissipated.  This  difficulty  is  2,  the  device  exhibits  certain  elec-  position  1. 

immediately  eliminated  with  the  trical  characteristics  as  shown  in  If  the  load  Rl  were  a  primary 

use  of  transistors.  Fig.  3.  winding  of  a  relay,  for  sake  of  dis- 

A  negative  resistance  character-  cussion  considered  purely  resistive. 

Circuit  Analysis  istjc  appears.  Fig.  3,  which  is  postu-  the  relay  would  open  or  close  and 

The  circuit  finally  evolved  is  lated  by  some  authors  as  the  stay  in  the  positions  mentioned 
shown  in  the  large  drawing.  The  common  property  of  all  switching  depending  on  whether  a  mark  or 
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FIG.  2 — Transistor  circuit  connoction  lor 
driTinq  a  relay 


space  voltage  were  delivered  from 
the  discriminator  source.  The 
printer  would  thus  be  able  to  be 
operated  in  a  neutral  operation,  60 
ma  on  the  line  for  a  mark  pulse  and 
no  current  on  the  line  for  a  space 
pulse. 

Discriminator 

The  discriminator  used  in  the 
original  vacuum-tube  converter 
operated  in  the  frequency  range 
from  27.3  to  31.3  kc.  Its  circuit  is 
shown  in  Fig.  4.  This  circuit  is 
composed  of  parallel-type  resonant 
circuits  which  pre.sent  a  very  high 
impedance  to  the  switching  transis¬ 
tor  input.  Therefore,  the  correct 
load  line  for  bistable  operation.  Fig. 
3,  is  not  obtained. 

Another  way  of  looking  at  the 
problem  is  that  the  di.scriminator 
normally  works  into  a  vacuum  tube 
which,  in  the  frequency  range  men¬ 
tioned,  presents  practically  an  in¬ 
finite  input  impedance.  The  transis¬ 
tor  input  impedance  is  in  the  neigh¬ 
borhood  of  200  ohms.  Therefore, 
using  this  type  of  di.scriminator 
with  a  transistor  will  permit  prac¬ 
tically  no  voltage  whatsoever  to  be 
developed  across  the  output  termi¬ 
nals. 

A  new  discriminator  was  de¬ 
veloped  using  series-resonant  cir¬ 
cuits  and  is  shown  in  Fig.  5.  The 
center  frequency  here  is  again  29.3 
kc  but  the  impedance  Z  is  now  quite 
low.  With  this  development,  the 
di.scriminator  becomes  essentially 
a  power  device. 

h’or  mark  condition,  the  current 
I  of  Fig.  5  is  approximately  seven 
ma  and  I.  is  about  four  ma  and 
vice-versa  for  a  space  condition. 
The  current  differential  is  now 
sufficient  to  drive  the  relay  directly 
for  a  standard  frequency  difference 
of  ±425  cps.  In  fact,  the  current 
differential  is  great  enough  to  oper¬ 
ate  the  relay  down  to  ±250  cps. 

The  only  advantage  to  a  switch¬ 


ing  circuit  would  be  in  providing 
for  keying  at  a  still  smaller  fre¬ 
quency  shift  and  hence  smaller  dis¬ 
criminator  outputs.  This  feature 
may  yet  be  desirable  and  will  pos¬ 
sibly  be  incorporated  in  some  future 
developments. 

Difficulties  encountered  in  a  de¬ 
sign  of  the  discriminator  may  be 
explained  with  the  aid  of  the  dia¬ 
gram  shown  in  Fig.  6.  The  direct 
voltage  developed  across  the  dis¬ 
criminator  appears  approximately 
as  shown  in  F'ig.  6A.  However,  if 
the  two  curves  as  shown  in  Fig  6B 
are  not  duplicates.  Fig.  6A  will 
not  be  symmetrical  but  will  show 
different  voltages  for  the  same 
frequency  difference  about  the 
center  frequency.  Therefore,  differ¬ 
ent  coil  Q’s,  difficult  to  avoid  with 
different  amounts  of  inductance, 
and  differences  in  the  1N69  diodes, 
will  produce  different  shaped  curves 
in  Fig.  6B. 

Limiter-Amplifier 

It  was  estimated  that  the  out¬ 
put  from  the  front  end  through 
the  band-pass  filter  would  be  ap¬ 
proximately  100  mv.  The  limiter- 
amplifier  al.so  had  to  be  capable  of 
limiting  at  least  60  db.  After  the 
point  of  limiting  occurred,  the  input 
signal  could  be  increased  at  least 
60  db  with  no  variation  in  the 
output. 

Since  all  the  .selectivity  was  to  be 
obtained  in  the  front  end  of  this 
equipment,  no  selective  circuits 
were  needed  in  the  limiter-amplifier 
section.  Signal  distortions  were  no 
problem  because  limiting  was  de¬ 
sired  in  any  case.  The  intelligence 
is  derived  merely  from  the  shift  in 
frequency  and,  hence,  the  output 
wave  shape  is  of  little  or  no  import¬ 
ance. 

Various  circuits  were  tried  with 
the  optimum  transformer  ratios 
being  determined  on  a  cut  and  try 
basis  knowing  that  the  maximum 
power  transfer  would  be  obtained 
by  matching  impedances.  Count¬ 
ing  the  input  and  output  im¬ 
pedances  of  the  various  stages  and 
starting  from  there,  various  tran.s- 
formers  were  tried.  The  transform¬ 
ers  finally  used  provided  maximum 
d-c  power  output  as  indicated  by 
meters  in  the  load  circuit  of  the  dis¬ 
criminator  stage. 

A  push-pull  final  amplifier  stage 


was  employed  when  it  became  ap¬ 
parent  that  a  single-ended  stage 
would  not  provide  sufficient  power 
to  operate  the  relay  in  a  reliable 
manner.  Two  single-ended  stages 
are  neces.sary  to  provide  amplifica¬ 
tion  from  the  100-mw  maximum 
input. 

Limiting  is  obtained  inherently 
in  these  devices.  Actually,  the 
limiting  does  not  take  place  as  in 
the  normal  vacuum-tube  prac¬ 
tice  by  plate  saturation  and  grid 
clipping.  What  happens  is  more 
akin  to  compressor  action  wherein 
the  wave  shape  remains  unchanged 
or  undistorted.  It  is  believed  that 
this  occurs  because  the  operating 
point  changes  due  to  the  rectifica¬ 
tion  in  the  emitter  circuit  of  the  in¬ 
coming  signal  and  the  fact  that  the 
load  line  is  a  curved  reactive  line  in¬ 
stead  of  a  resistive  straight  line. 
The  same  action  as  is  obtained  with 
a  variable  G„  tube  is  also  obtained 
here. 

In  general,  the  transformers 
present  approximately  a  9,000-ohm 
impedance  to  the  collector  circuit 
and  about  a  200-ohm  impedance  to 
the  following  emitter  circuit.  No 
appreciable  difference  was  found  in 
the  method  of  supplying  the  col¬ 
lector  and  emitter  voltages.  The.se 
voltages  may  be  supplied  either  in 
series  through  the  transformer 
winding  or  in  shunt  with  the  trans¬ 
former  winding  using  an  r-f  choke 
in  the  supply  leads. 

An  appreciable  difference  was 
found  between  the  use  of  Litz  wire 
and  the  enamel  single-strand  wire- 
wound  transformers  in  the  amount 
of  pow'er  output  as  indicated  by  the 
d-c  ammeter  readings  in  the  relay 
windings.  The  a-c  lo.s.ses,  while 
small  in  the  enamel  wire  at  the.se 
frequencies,  are  still  an  appreciable 
part  of  the  total  power  transferred 
from  one  transistor  amplifier  stage 
to  another  when  the  total  power 


FIG.  3 — Electrical  characterUlict  oi  the 
circuit  oi  Fig.  2 
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available  per  transistor  is  about  60 
to  100  mw. 

The  filter  used  oritrinally  had  a 
band-pass  characteristic  of  1,500 
cycles  wide  at  the  ±3-db  points 
with  a  center  frequency  of  29.3 
kilocycles. 

R-F  Amplifier 

The  r-f  amplifier  .selectivity  cir¬ 
cuits  are  operated  in  parallel 
resonance  with  impedance  matching 
to  the  transistor.  The  use  of  series 
re.sonance  circuits  as  recommended 
in  published  data  were  not  found 
as  .satisfactory  as  parallel  resonant 
circuits  due  to  the  tendency  of  the 
transistor  to  oscillate  becau.se  of  the 
inherent  feedback  element  (base 
resistance)  in  the  transistor.  This 
phenomenon  also  occurs  in  vacuum- 
tube  amplifiers  as  the  signal  fre¬ 
quency  is  detuned  from  resonance. 

Impedance  matching  has  been 
determined  by  experimental  meth¬ 
ods.  A  compromise  must  be  made 
between  the  anti  resonant  resist¬ 
ance  R.r  of  the  parallel  resonant 
circuit,  which  .should  be  small,  and 
the  input  resistance  of  the  transis¬ 
tor  which  is  effectively  coupled  in 
series  with  the  tuned  circuit,  the 
sum  of  which  may  be  called  R,.  The 
reactance  X,.  mu.st  be  many  times 
larger  than  the  resistance  R,  if  the 
same  selectivity  is  to  be  maintained 
as  in  the  vacuum-tul)e  amplifier. 

The  capacitive  component  of  the 
resonant  circuit  is  determined  by 
the  1.38-aaf  capacitor  in  parallel 
with  the  series  combination  of  the 
82-atif  capacitor  and  the  resist¬ 
ance  R,„,„  =  R;  J-  (input 
resistance).  The  82-;ji;xf  capacitor 
determines  the  coupling  between 
R.,  and  R,oi,i.  If  the  coupling 
82-au.f  capacitor  is  changed  for 
a  given  value  of  R,n,.i  and  approx¬ 
imately  a  given  value  of  R,r 
as  the  circuit  is  maintained  in 
resonance,  an  optimum  value  of 


FIG.  4— Circuit  of  th«  diacriminator  in 
th*  original  convortor 


coupling  will  be  achieved.  For  the 
input  circuit,  a  value  of  82  ^{if  was 
obtained  and  was  determined  by 
experiment  to  be  an  optimum 
amount  of  capacitance. 

If  the  l,0()0-ohm  resistor  in  par¬ 
allel  with  the  input  resistance  R,, 
of  the  transistor  is  changed  for  a 
given  value  of  R.,  and  coupling,  an 
optimum  value  of  resistance  will  be 
determined  for  a  given  coupling. 

If  the  optimum  resistance  is  placed 
in  the  circuit  and  a  redetermination 
of  the  coupling  capacitance  is  made, 
a  new  optimum  value  of  coupling 
capacitance  will  be  found  that  re¬ 
sults  in  a  greater  energy  transfer 
or  gain  in  that  .stage. 

If  the  value  of  R.r  is  changed, 
new  values  of  coupling  capacitance 
and  resistance  in  parallel  with  R„ 
are  obtained.  By  trying  various 
values  of  R,,,  one  may  obtain  a 
value  which  permits  the  maximum 
energy  transfer  or  gain  of  the  stage 
and  yet  maintains  the  selectivity 
equal  to  that  of  a  conventional 
vacuum-tube  amplifier. 

The  output  circuit  parameters 
have  been  determined  in  the  same 
manner  as  the  input  circuit  except 
for  the  r-f  choke.  The  position  of 
the  r-f  choke  in  the  circuit  requires 
a  high  impedance  to  r-f  and  a  low 
resistance  to  d-c.  Because  the  equip¬ 
ment  mu.st  operate  from  28  direct 
volts  and  the  magnitude  of  the  cur¬ 
rent  drawn  by  the  collector  is  ap¬ 
proximately  five  milliamperes,  a  re¬ 
sistor  in  this  position  can  not  be 
used. 

Output  Circuit 

At  first  it  was  believed  that  a  low- 
Q  resonant  circuit  should  occupy 
the  output  position.  This  did  not 
operate  very  well  and  would  result 
in  a  triple-tuned  circuit  requiring 
that  the  Q  of  the  input  and  output 
circuit  be  one-tenth  or  less  than 
the  Q  of  the  middle  circuit. 

If  a  triple-tuned  circuit  were 
used,  the  selectivity  characteristics 
would  not  duplicate  the  selectivity 
characteristics  of  the  vacuum-tube 
circuits  which  were  being  dupli¬ 
cated.  From  these  considerations, 
it  was  decided  to  use  the  r-f  choke 
which  permitted  the  greatest  circuit 
gain.  The  inductance  of  the  choke 
is  one  millihenry.  No  effort  has  been 
made  to  determine  optimum  value 
of  inductance  for  this  position. 


FIG.  5 — N«w  discrimlnotor  circuit  using 


t«riM-r«ionaBt  circuits 


The  d-c  resistance  between  the 
supply  voltage  and  the  collector  of 
the  transistor  must  be  small  and 
have  a  high  impedance  to  r-f.  To 
satisfy  this  requirement,  a  low-Q 
resonant  circuit  tuned  to  29.3 
kc  was  used.  The  output  resistance 
of  the  transistor  R^  is  across  this 
tuned  circuit  and  it  lowers  the  Q 
.still  further.  The  output  impe<l- 
ance  of  the  transistor  Rr,  in  parallel 
with  the  antiresonant  resistance  R.. 
of  the  tuned  circuit  is  the  generator 
impedance  now  u.sed  to  drive  the 
filter. 

Selective  Circuits 

Some  additional  considerations 
and  notes  in  operating  transistors 
in  selective  circuits  are  as  follows: 
If  oscillations  are  to  be  avoided,  the 
circuit  looking  either  from  the 
emitter  or  collector  must  be  broad¬ 
band  resistive.  If  other  transi.stor 
circuits  are  coupled  to  the  resistive 
side  (either  emitter  or  collector 
circuit)  it  should  remain  broad¬ 
band  resi.stive  with  very  little  and 
preferably  no  reactive  component 
whatsoever.  This  rule  has  been 
practically  satisfied  by  the  1,(M^0- 
ohm  resistor  from  emitter  to  ba.se 
in  the  r-f  amplifier  .stage,  and  by 
the  680-ohm  resistor  in  the  mixer 
stage. 

It  was  interesting  to  note  that 
the  mixer  will  oscillate  when  the  in¬ 
put  500-kc  series  resonant  circuit 
is  connected  to  the  emitter  and  a 
29.3-kc  parallel  resonance  circuit  is 
connected  to  the  collector.  This 
condition  is  not  encountered  in 
vacuum  tubes. 

Another  rule  for  note  is  that  no 
additional  coupling  should  be  placed 
between  the  collector  and  emitter. 
This  additional  coupling  is  positive 
feedback  for  the  grounded-base 
connection  and  causes  the  transistor 
to  oscillate.  Capacitors  in  the  order 
of  five  uuf  additional  to  the  transis- 
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tor  and  socket  capacitances  are 
sufficient  to  cause  oscillations  in  the 
circuit. 

By  experiment  it  has  been  deter¬ 
mined  that  in  the  design  of  the  r-f 
amplifier  and  mixer  the  potential 
on  the  collector  be  in  the  order 
of  23  volts.  The  current  is  then 
about  five  ma.  When  adjusting  the 
emitter  current  for  maximum  gain 
of  the  stage,  it  was  found  that  when 
the  emitter  current  is  much  lower 
than  the  recommended  value,  a 
greater  gain  is  achieved.  This  re¬ 
sults  in  a  potential  on  the  emitter 
in  the  order  of  —0.2  volt  to  -t-O.l 
volt  and  a  current  in  the  order  of 
0.2  to  0.4  ma.  The  supply  voltage 
for  the  emitter  is  positive  in  polar¬ 
ity.  Adjustment  of  emitter  voltage 
is  made  with  the  potentiometer  in 
the  bleeder  circuit  across  the  bat¬ 
tery.  The  potentiometer  is  ad¬ 
justed  to  give  maximum  gain  for 
the  stage. 

Crystal  Oscillator 

The  crystal  oscillator  was  built 
using  resistors  from  emitter  to  base 
and  collector  to  base  ^nd  a  crystal 
connected  between  collector  and 
emitter.  This  is  the  type  of  crystal 
oscillator  shown  in  published  data. 
It  was  found  that  this  type  would 
self-oscillate  and  may  or  may  not  be 
stable.  Further  investigation  re¬ 
vealed  that  the  self-oscillation  was 
at  a  much  lower  frequency  than  the 
crystal  frequency. 

By  adjusting  the  emitter  or  col¬ 
lector  current,  the  frequency  of 
self-oscillation  could  be  changed. 
When  one  of  the  harmonics  of  the 
self-oscillation  frequency  became 
coincident  with  the  crystal  fre¬ 
quency,  synchronism  would  take 
place  and  the  self-oscillation  fre¬ 


quency  had  cry.stal-controlled  sta¬ 
bility.  Changing  the  emitter  or 
collector  current  would  cause  the 
self-oscillation  to  lose  synchronism 
with  the  crystal  and  result  in  an 
unstable  frequency  and  no  signal 
at  the  crystal  frequency. 

It  was  concluded  that  by  making 
the  amplifier  deficient  except  at  the 
crystal  frequency,  if  .self-oscillation 
were  to  occur  it  would  be  at  or  near 
the  crystal  frequency.  The  circuit 
was  altered  to  make  the  amplifica¬ 
tion  deficient  at  all  except  the 
crystal  frequency  by  placing  a  low-Q 
tuned  circuit  between  the  collector 
and  base. 

Further  experiments  show  that 
the  68,000-ohm  resistor  in  the  emit¬ 
ter  circuit  serves  the  same  purpose 
as  the  grid  leak  in  a  vacuum-tube 
oscillator  and  its  value  should  be 
made  large. 

The  crystal-oscillator  circuit 
shown  in  the  large  circuit  diagram 
is  free  from  self-o.scillation.  It 
oscillates  only  when  the  crystal  is 
in  the  socket  and  only  at  the  fre¬ 
quency  of  the  crystal.  Changing 
the  emitter  and  collector  current 
does  not  change  the  frequency  but 
affects  only  the  power  output  of  the 
circuit. 

By  experiment  it  has  been  found 
that  a  collector  voltage  in  the  order 
of  —5  volts  is  near  optimum.  Rais¬ 
ing  the  collector  voltage  or  current 
to  the  same  value,  —23  volts,  as  in 
the  r-f  amplifier  and  mixer  circuits 
results  in  excessive  dissipation  in 
the  transistor  and  the  output  is 
erratic. 

The  potential  on  the  emitter  is  in 
the  order  of  —0.2  volt  to  -1-0.1  volt 
for  best  performance  of  the 
oscillator.  The  potentiometer  in 
the  bleeder  circuit  is  adjusted  for 


maximum  power  output  from  the 
oscillator.  The  oscillator  signal  is 
coupled  in  parallel  with  the  incom¬ 
ing  signal  in  the  mixer. 

The  method  of  determining  the 
value  of  coupling  capacitor,  22  iq>'f, 
is  the  same  as  that  used  for  deter¬ 
mining  the  coupling  capacitor  in 
the  input  circuit  of  the  r-f  ampli¬ 
fier. 

Increasing  the  input  signal 
.strength  causes  a  linear  increase  in 
output  over  a  large  range.  Any 
further  increa.se  in  input  results  in 
a  decrea.se  in  output.  Bandwidth 
exclusive  of  band  pa.ss  compares 
favorably  with  the  bandwidth  of 
the  same  circuit  types  used  in  the 
vacuum-tube  amplifier.  Bandwidth 
measurements  have  not  been  re¬ 
corded  for  either  the  transistor  or 
vacuum-tube  amplifier. 

Conclusiotts 

The  use  of  transistors  in  this 
and  similar  low-frequency  low- 
power  amplifications  is  definitely 
feasible.  While  a  rugged  piece  of 
military  equipment  is  not  presently 
on  hand,  there  are  definite  possibil¬ 
ities  of  obtaining  one. 

The  advantages  of  power  drain  of 
approximately  1.5  watts  and  a  total 
weight  of  six  pounds  make  this 
equipment  particularly  desirable. 
The  low  voltage  supply  is  also  an 
advantage  for  vehicular  use,  al¬ 
though  with  the  extremely  low 
power  drain,  dry  cells  could  be  used 
if  necessary  for  higher  voltages. 
The  use  of  a  separate  power  supply 
such  as  dry  batteries  may  be  de¬ 
sirable  since  a  constant-current 
source  is  needed  and  the  vehicular 
battery  may  not  be  able  to  meet  this 
requirement. 

Present  equipment  could  probably 
be  ruggedized  quite  easily  since 
transistors  have  been  known  to 
withstand  shock  of  approximately 
20,000  G. 

The  major  disadvantage  of 
transistor  equipment  at  present 
.seems  to  be  the  ambient  tempera¬ 
ture  limitations.  While  the  ambient 
temperature  within  the  transistor 
equipment  is  reduced  greatly  by  the 
elimination  of  heating  filaments, 
the  use  of  this  equipment  under 
conditions  of  greatly  varying 
temperatures  or  temperatures  above 
125  F  seems,  with  the  present  state 
of  the  art,  precluded. 
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Phase-Linear 
Television  Receivers 


Froihirtion  receivers  can  he  designed  with  narrow  bandwith  and  linear  phase  shift  for 
sharpened  pictures  without  smear.  Improved  signal-noise  in  intercarrier-sound  sets 
embodying  this  method  results  in  much  better  fringe-area  reception 

By  HERBERT  KIEHNE  and  STANLEY  MAZUR 

Emerson  Radio  and  Phonograph  Corp. 

New  York»  X.  Y. 


PHASE  LINEARITY — phase  shift 
proportional  to  frequency — 
produces  a  tv  picture  most  faith- 
full>  resembling  the  original.  This 
simple  criterion  does  not  take  into 
account  aperture  distortion  in  pres¬ 
ent-day  picture  tubes  nor  the 
distortion  inherent  in  focusing  .sys¬ 
tems.  Since  absolute  phase  linear¬ 
ity  is  commercially  difficult  to 
obtain,  this  article  deals  with  per- 
mi.ssible  tolerance  throughout  the 
entire  video  system. 

Consider  a  15-inch  horizontal 
sweep.  A  15,750-cycle  signal  im- 
pre.ssed  on  a  kinescope  with  a  15-in. 
sweep  would  produce  a  solid  bar 
half  way  across  the  tube  face. 
Similarly,  a  1.5-mc  signal  would 
produce  a  picture  element  of  0.078 
in.  on  the  tube  face.  If  both  the.se 
signals  are  Introduced  into  a  sys¬ 
tem  in  the  same  relative  phase,  and 
the  high-frequency  signal  is  de¬ 
layed  by  0.1  jxsec  at  the  output,  the 
1.5-mc  picture  element  will  be  dis¬ 
placed  15  percent  or  0.0118  in.  in 
the  direction  of  the  sweep. 

This  will  produce  a  smear  that 
shows  up  as  a  ragged  edge  on  a 
sharp  line.  At  low  signal  frequen¬ 
cies,  a  larger  change  in  delay  can 
be  tolerated  since  the  percentage 
displacement  will  be  smaller.  For 
example,  at  150  kc  a  delay  of  0.1 
(isec  would  produce  a  displacement 


of  1.5  percent  in  a  picture  element 
of  1.57  in. 

Since  the  eye  is  more  sensitive 
to  smear  than  to  loss  of  high-fre¬ 
quency  detail,  a  narrow-bandwidth 
system  was  considered  because  it 


FIG.  I — PhOM  ihift  ▼(  Iraquency  by 
Mttinq  carrier  at  point  A  oi  Fiq.  2 


FIG.  2 — Ororcouplod  vldoo  i-i  onplitud* 
and  phoM  rMponu  n  iroquoncy 


is  relatively  easy  to  achieve  nearly 
linear  phase  shift  with  a  lower  cut¬ 
off  such  as  2.5  me.  The  sharpened 
picture  with  linear  phase  shift  more 
than  offsets  the  greater  detail 
present  in  the  wide-band  sy.stem. 

In  addition,  pre.sent-day  trans¬ 
mission  is  at  best  3.5  me  as  verified 
with  several  tv  transmitting-sta- 
tion  engineers.  Coaxial  intercity 
lines  are  2.7  me.  Therefore,  a  wide¬ 
band  system  introduces  into  the 
picture  all  phase  distortion  and 
ringing  present  beyond  the  trans- 
mi.ssion  cutoff  frequency. 

Video  l-P  Amplifier 

Any  video  i-f  system  that  has 
the  proper  amplitude  response  and 
with  the  picture  carrier  50-percent 
down  (0.75  me  from  the  flat  top) 
can  be  designed  to  have  negligible 
phase  shift  within  its  passband  up 
to  cutoff.  The  prerequisites  follow. 
In  all  stagger  systems  it  is  neces¬ 
sary  to  design  around  the  formulas 
outlined  in  Wallman  and  Valley, 
“Vacuum  Tube  Amplifiers”.  These 
formulas  are  based  on  minimum 
phase  shift. 

A  three-stage  amplifier  including 
the  converter  was  successfully  con¬ 
structed.  Variation  from  linear 
phase  response  of  the  video  i-f 
when  measured  with  a  3.3  K  diode 
load  (no  peaking)  was  negligible 
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FIG.  3 — Detector  characteristics  in  terms 
oi  normalised  amplitude  es  Irequencr 


FIG.  4 — Preferred  wide-hand  peakinq 
networks  tor  best  phase  response 


up  to  cutoff  when  the  picture  car¬ 
rier  wa.s  set  50-percent  down.  Total 
phase  shift  was  calculated  to  be 
360  degrees  up  to  cutoff  at  2.75 
me  and  confirmed  by  measurements 
as  shown  in  Fig.  1. 

VV'ith  intercarrier  sound,  it  is 
possible  to  tune  up  and  down  the 
.slope  and  adjust  the  picture  car¬ 
rier  for  best  picture  without  loss 
of  sound.  This  is  desirable  in  fringe 
areas,  since  tuning  the  picture 
carrier  as  high  as  po.ssible  im¬ 
proves  contrast  and  signal-to-noise 
ratio  and  still  retains  some  sound. 
It  adds  a  requirement  to  the  de¬ 
sign  of  intercarrier  .sets  that  there 
be  very  little  or  no  pha.se  .shift  at  all 
when  tuning  the  picture  carrier  to 
the  top  of  the  response  curve,  in  our 
case  between  26  and  25  me. 

Despite  loss  of  picture  detail 
owing  to  narrower  bandwidth  and 
loss  of  highs,  the  signal-to-noi.se 
ratio  is  improved.  Any  i-f  system 
can  be  so  designed  as  will  be  shown. 

In  another  experimental  receiver 
the  video  i-f  consisted  of  a  flat- 
staggered  triple  and  a  synchronous, 
double-tuned,  link-coupled  video  i-f 
from  the  tuner  to  the  first  video  i-f 
tube.  The  flat-staggered  triple  is 
designed  according  to  specifications 
from  “Vacuum  Tube  Amplifiers,” 
page  186,  and  offers  no  difficulties. 


FIG.  S — Phaie-lrequency  reiponia  oi  an 
i-i  ampliiier  (Fiq.  1)  and  detector 
(Flq.  4A) 


FIG.  6 — Mixer  used  to  modulate  i-i  with 
video 


The  tuner  i-f,  being  slightly  over¬ 
coupled  and  having  a  phase-shift 
of  approximately  150  degrees  over 
its  3-db  pass  band,  must  have  the 
picture  carrier  set  within  the  flat 
part  of  its  pass  band  as  shown  in 
Fig.  2,  point  A.  This  places  the 
picture  carrier  in  a  region  where 
pha.se  shift  is  proportional  to  fre¬ 
quency  when  the  o.scillator  fine  tun¬ 
ing  control  is  varied. 

If,  instead,  the  picture  carrier 
is  set  10-percent  or  more  down  the 
slope  as  shown  at  point  B,  and  the 
picture  carrier  is  now  moved  up 
the  slope  past  A,  the  deviation  from 
linear-pha.se  response  is  apparent. 

Detector  Operatiort 

It  has  been  found  empirically 
that  the  correct  detector  character¬ 
istic  to  obtain  best  phase  response 
is  the  continuously  rising  curve 
A  of  Fig  3.  A  wide-band  peaking 
network  should  follow  curve  B  with 
a  4.5-mc  trap  superimposed.  The 
circuits  are  shown  in  Fig.  4. 

An  amplitude  ratio  as  high  as 
2  to  1  is  sometimes  nece.s.sary  to 
obtain  good  compensation.  Figure 
5  shows  the  resultant  phase  re¬ 
sponse.  An  additional  phase  shift 
of  90  degrees  can  be  seen  at  2  me 
after  insertion  of  a  peaking  coil. 
The  use  of  series-shunt  peaking  is 


justified  only  when  a  wide-band, 
sharp  cutoff  detector  characteristic 
is  desired.  It  must  also  be  noted 
that  it  is  difficult  to  compensate 
for  excessive  detector  loading,  that 
is,  sync,  video,  .sound,  and  on  occa¬ 
sion  age,  with  this  type  of  peak¬ 
ing. 

When  the  video  detector  is  fairly 
clean,  with  only  the  video  loading 
the  circuit,  it  is  possible  to  use 
shunt  peaking  only  to  get  the  de¬ 
sired  phase-amplitude  respon.se. 

Test  Setup 

The  measurements  and  curves 
indicated  were  made  by  a  method 
suggested  in  RCA  License  Bulle¬ 
tin  442  on  pha.se-shift  measure¬ 
ment.  The  circuit  of  Fig.  6  was 
u.sed  to  mix  i-f  and  video.  In  the 
actual  measurement,  care  must  be 
taken  to  establish  the  exact  fre¬ 
quencies  at  which  zeroes  and  poles 
occur  through  the  pa.ss  band.  When 
they  fall  at  a  constant-frequency 
difference  within  this  band,  the 
most  linear  phase  response  can  be 
expected. 

Although  pha.se  linearity  is 
stressed,  some  deliberate  phase  dis¬ 
tortion  has  been  successfully  used. 
This  can  best  be  achieved  from  the 
i-f  viewpoint  by  lowering  the  pic¬ 
ture  carrier  from  6  to  8  db  to  pro¬ 
duce  an  overshoot  and  sharpen  the 
picture.  Care  must  be  taken  in 
the  overall  video  design  that  this 
does  not  introduce  excessive  tran¬ 
sient  noise. 

Video  AmplHier  Design 

The  phase-frequency  response  of 
video  amplifiers,  amply  investigated 
in  the  past,  requires  some  recon¬ 
sideration  with  intercarrier  sound. 
The  general  phase  requirements  for 
a  video  amplifier  are  linear  phase 
shift  throughout  the  transmission, 
attenuation  and,  if  possible,  the 
cutoff  regions.  Systems  were  there¬ 
fore  designed  with  bandwidths  far 
in  excess  of  the  standard  trans¬ 
mission. 

Low-frequency  compensation  by 
decoupling  filters  was  used.  In 
this  manner,  none  of  the  signal 
deterioration  that  normally  occurs 
at  the  filter  cutoff  appears  in  the 
picture.  Ringing  and  high-fre¬ 
quency  phase  shift  were  the  pri¬ 
mary  targets  of  this  approach. 

To  achieve  such  bandwidth,  a 
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sacrifice  in  gain  was  necessary  and 
two  or  more  stages  of  amplification 
furnished,  at  resultant  high  cost. 
This  worked  well  for  split-sound,  ^ 
but  low  B-f-  intercarrier  sets  per¬ 
mit  no  excessive  response  at  4.5 
me  and  no  low-frequency  de¬ 
coupling.  Excessive  response  at  4.5 
me  cannot  be  tolerated  because  it 
would  appear  as  noise  in  the  pic¬ 
ture. 

This  is  conveniently  covered  in 
a  split-sound  set  by  the  high 
sound-carrier  attenuation  in  the  i-f, 
an  impractical  approach  in  inter¬ 
carrier  .sets  if  we  are  to  have  any 
sound.  Low-frequency  decoupling 
is,  of  course,  difficult  with  a  low 
B-i-  supply.  All  attention  must  be 
concentrated  on  the  output  net¬ 
work  or  networks. 

A  typical  ca.se  would  be  the  6CB6 
video  amplifier  in  common  use 
today.  The  object  here  is  to  pro¬ 
duce  a  pha.se-linear  amplifier  with 
the  characteristics  of  Fig.  7.  The 
output  level  for  an  a-c  coupled  sys¬ 
tem  would  be  95  V  p-p  or  d-c 
coupled,  55  v  p-p.  This  circuit 
characteristic  is  desirable  for  sev¬ 
eral  reasons.  The  gau.ssian  char¬ 
acter  of  its  cutoff  is  ideal  for  good 
transient  response.  The  slightly 
rising  amplitude  respon.se  below  2 
me  adds  some  neces.sar>’  aperture 
correction.  The  phase  response  is 
linear  throughout  the  transmission 
and  cutoff  regions. 

Note  that  the  ratio  of  cutoff 
frequency-pha.se  increment  to  the 
transmission  phase  increment  is 
1.5  to  1.  A  frequency  of  4.5  me  is 
the  first  of  theoretically  infinite 
attenuation,  precluding  the  need  for 
a  special  trap  with  its  resultant  dis¬ 
tortion  of  high-frequency  signals. 

Practical  Circuits 

Such  a  response  can  be  ap¬ 
proached  in  several  ways,  two  of 
which  are  de.scribed.  The  first  re¬ 
quires  a  capacitance  ratio  of  2  to  1 
between  output  and  input  of  the 
amplifier  filter.  Since  the  plate-to- 
ground  capacitance  of  the  6CB6  in 
the  socket  is  5  aaf,  the  required 
output  capacitance  is  10  iiitf.  This 
po.ses  some  difficulty  since  one  foot 
of  No.  22  stranded  wire,  the  socket, 
and  cathode-to-ground  capacitance 
of  the  kinescope  total  10  ixuf. 
Elimination  or  extreme  shortening 
of  the  lead,  however,  will  keep  this 
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FIG.  9 — Practical  aidao  dicuil  lot  catk- 
oda  iaad.  Diiiarantiatad  tquora-araaa  ra¬ 
aponsa  lor  two  diiiarant  aaluaa  of  shunt 


parameter  within  limits.  Careless 
lead  dress  will  greatly  increase  the 
detributed  capacitance. 

In  one  case  an  increase  from 
10  wif  to  16  jajif  was  recorded  by 
placing  this  lead  as  it  is  placed  in 
general  production.  However,  if 
the  capacitance  ratio  can  be  held, 
a  circuit  can  be  designed  for  3-mc 
cutoff  utilizing  a  5,600-ohm  load 
resistor  following  the  method  of 
R.  B.  Dietzold,  of  Bell  Telephone 
Laboratories.  This  circuit  displays 
high-speed,  linear  phase  respon.se, 
and  very  small  overshoot. 

Another  method  uses  standard 
layouts  where  capacitances  occur 
as  illu.strated  in  Fig.  8.  A  multiple 
attack  using  network  synthesis, 
square-wave  analysis  and  sweep 
measurements  is  recommended. 
Network  synthesis  was  used  to  de¬ 
termine  the  overall  circuit  propor¬ 
tions  of  a  constant-fc  network. 
Sweep  measurements  were  used  to 
determine  the  rate  of  rise  of  the 
amplitude  response.  The  square- 
wave  analysis  was  used  to  calculate 
the  speed  and  phase  response  of 
the  amplifier.  Resort  was  made  to 
a  differentiation  method  to  evaluate 


FIG.  10 — PhoM  Ti  iraquancy  oi  unmodl- 
iiod  Ml  for  OTorall  i-i  and  vidoo.  Thro* 
carrior  lollinq*  ara  ihown 


FIG.  11 — PhoM  Ti  itoquoncy  characlui- 
iatlc  for  racolvor  with  modlilod  i-i  and 
Tidoo  circuits 


the  functions  properly  and  easily. 

The  square-wave  output  of  the 
amplifier  was  differentiated  in  a 
fast  circuit  whose  capacitance  rep¬ 
resented  the  kinescope  and  socket.  * 
Lead  capacitance  was  replaced  with 
oscillascope  probe  capacitance.  The  » 
results  are  indicated  in  Fig.  9.  If 
the  shunt  inductance  is  increased,  ■ 
the  ringing  phenomenon  is  masked  ■ 
by  the  overshoot  as  indicated.  Rise  ^ 
time  for  both  circuits  is  below  0.2  * 

microseconds. 

Bnd  Results 

The  end  results  are  shown  in  '= 
Fig.  10  and  11.  These  are  over-  ’ 
all  pha.se  characteristics  meas¬ 
ured  on  two  experimental  receivers. 
Note  the  improved  linearity  of 
phase  response  which  resulted  in 
a  sharper  picture  with  more  ap¬ 
parent  detail  than  before  modifica¬ 
tion. 

In  addition,  freedom  was  ob¬ 
tained  to  tune  this  receiver  up  and 
down  the  i-f  slope  without  any  bad 
effect  except  loss  of  bandwidth,  thus 
realizing  picturewise  some  of  the 
inherent  advantages  of  the  inter¬ 
carrier  sy.stem. 
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Guided  Missile  Test  Center 


Equipment  used  at  Air  Force  1,500-mile  missile  test  center  in  the  Caribbean  is  described. 
Sixteen  basic  channels  are  used  on  a  single  carrier.  Six  of  these  may  be  used  on  time¬ 
sharing  basis  to  provide  up  to  172  channels  of  information 
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As  THE  structural  flight  test¬ 
ing  of  military  aircraft  be¬ 
came  more  rigorous  and  scientific, 
and  the  guided  missile  program 
emerged,  it  became  necessary  to 
improve  the  overall  art  of  radio 
telemetry.  The  missile  program 
quickly  assumed  the  top  role  in  the 
telemetry  field  because  of  its  high 
military  priority. 

The  .system  to  be  described  was 
adopted  as  standard  for  tests  on 
missiles  fired  at  the  Air  Force  Mis¬ 
sile  Te.st  Center. 
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Locotion  of  Air  Fore?  M-ssile  Test  Center  provides  direct  line  oi  l.SOO  miles  for 
studying  aircraft  and  projectiles  but  tough  problems  for  telemetry  engineers  in  way 
of  tropicalixing  and  maintaining  equipment 


Inside  view  of  permanent  telemetry  station.  Eighf  racks  at  right  comprise  complete  station,  while  three  at  left  suffice  for  along-the- 

route  substation 
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Miuilet  are  checked  out  prior  to  launching  by  m<^Ue  test  laboratory  that  indicates  lost-minute  adiustments  of  instruments 


The  locations  chosen  for  telem¬ 
etry  receivinjr  sites  over  the  pres¬ 
ent  sea  test  ranfte  extend  from 
Cape  Canaveral,  Florida,  to  Maya- 
guez,  Puerto  Rico.  A  map  of  the 
course  is  shown  on  page  106.  The 
stations  in  between  are  situated  on 
various  islands  with  an  average 
separation  of  approximately  175 
miles.  Nine  such  sites  are  provided 
in  the  chain.  Although  presently 
located  in  vans,  these  stations  will 
eventually  be  housed  in  permanent 
air-conditioned  buildings. 

AFMTC  Equipment 

The  airborne  equipment  is  ca¬ 
pable  of  transmitting  sixteen  con¬ 
tinuous  channels  of  information. 
As  many  as  six  of  them  may  pos¬ 
sibly  be  multiplexed  to  carry 
twenty-seven  channels  each  of  com¬ 
mutated  information.  This  amounts 
to  a  total  data  capacity  of  172  sep¬ 
arate  functions  for  a  single  radio 
link.  Additional  radio  links  may 
be  operated  simultaneously  by  pro¬ 
viding  about  1-mc  .separation  be¬ 
tween  transmitter  frequencies.  The 
rate  of  change  of  the  measuring 
quantities  can  vary  from  a  .steady 
state  function  up  to  120,000  fluctu¬ 
ations  per  minute. 

The  information  is  transmitted 
as  the  f-m  modulation  of  an  f-m 
radio  link.  The  ground  station  re¬ 
cords  and  presents  the  data  instan¬ 
taneously.  In  propagation  teats  and 
missile  launchings,  the  airborne 


system  has  demon.strated  an  effec¬ 
tive  useful  range  of  200  miles  at 
30,000  feet. 

The  overall  system  is  normally 
calibrated  from  the  missile  through 
the  airborne  equipment,  excluding 
the  pickups.  This  is  accomplished 
by  injecting  preci.se  incremental 
input  changes  throughout  the  cali¬ 
brated  range  of  the  pickup  limits. 
A  more  accurate  method,  which  is 
time  consuming  and  often  infea¬ 
sible,  consists  of  activating  the 
pickup  over  its  range  in  steps  that 
can  be  checked  by  precision  field 
test  quipment.  The  first  method  is 
most  widely  used  and  can  easily 
be  modified  for  an  in-flight  calibra¬ 
tion  .system.  This  basically  consists 
of  periodically  interrupting  the 
data  channels  in  sequence  through 
a  time-actuated  .stepping  switch  to 
inject  a  calibrated  step  variation. 

Helical  antennas,  operating  in 
the  beam  mode  and  broad  enough 
to  be  useful  over  the  215  to  235 
megacycle  range,  are  utilized  for 
all  ground  receiving  .stations.  This 
tvpe  is  most  desirable  because  of 
its  circular  polarization  which  per¬ 
mits  .satisfactory  reception  even 
when  the  missile  rolls. 

The  receiver  is  basically  a  double¬ 
conversion  superheterodyne  and  is 
tunable  over  the  frequency  range 
of  215  to  235  me. 

The  complex  frequency-modulated 
output  from  the  receiver  is  made 
available,  generally  speaking,  to 


feed  three  sources;  a  magnetic  tape 
recorder,  the  subcarrier  discrimi¬ 
nator  channels,  and  the  submarine 
cable.  From  a  station  standpoint, 
the  tape  recorder  constitutes  only 
a  small  break  in  the  continuity  of 
the  circuitry  flow  description,  so 
it  is  advisable  to  divert  and  com¬ 
plete  this  group  of  assemblies. 

Recording  and  Timing 

Precision  magnetic  tape  record¬ 
ers  provide  storage  of  raw  data 
from  the  400-cps  channel  up  to 
and  including  the  70,000-cps  chan¬ 
nel.  Tape  speeds  provided  are  15, 
30  and  60  inches  per  .second.  The 
playing  time  provided  by  the.se 
speeds  are  33  to  8  minutes,  respec¬ 
tively.  To  obtain  the  maximum 
freijuency  response,  it  is  necessary 
to  operate  at  60  inches  per  second. 

The  recording  medium  consists 
of  an  iron  oxide  coating  uniformly 
dispersed  on  a  plastic  base  i  inch 
wide,  which  is  obtained  in  2,400- 
foot  lengths  wound  on  standard 
lOJ-inch  reels  and  broadcast  type 
hubs.  To  assure  the  finest  quality 
and  uniformity,  preselected,  nodule- 
free  tape  is  being  utilized  for  all 
missile  flights.  Dual  units  with 
dual  heads  are  standard  at  each 
station  to  permit  continuous  cov¬ 
erage. 

Unfortunately,  the  tape  recorders 
and  tapes  presently  available  on 
the  market  are  not  satisfactory  for 
telemetry  use  without  proper  error- 
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This  system  has  the  disadvan¬ 
tage  of  requiring  the  use  of  one 
of  the  52.5-kc  telemetry  channels. 

A  recent  development  will  permit 
the  direct  recording  of  the  timing 
pulses  onto  the  magnetic  tape  by 
utilizing  a  separate  track  for  this 
purpose. 

Telemetry  Data 

The  third  input  to  the  mixer  con- 
•sists  of  the  complex  telemetry  data. 
At  this  point  it  might  be  well  to 
indicate  that  this  mixer  provides 
a  mean.s  for  properly  matching, 
mixing,  and  amplitude-adjusting 
the  various  information  channels 
being  recorded  on  the  magnetic 
tape. 

Actually,  the  signals  are  not 
fed  directly  to  the  record  head  or 
taken  directly  from  the  playback 
head  but  passed  through  record 
and  playback  amplifiers  having  the 
proper  equalization  characteristics. 

VV'hen  playing  a  tape  recording 
back  for  the  purpose  of  reproduc¬ 
ing  a  record,  the  signal  is  fed  to 
the  sixteen  telemetry  data  discrimi¬ 
nators,  a  reference  discriminator 
assembly,  and  a  time  pul.se  discrimi¬ 
nator  assembly. 

The  front  end  is  somewhat  con¬ 
ventional  when  compared  with  the 
other  discriminator  a.s.semblies  in 
the  stations:  namely,  an  input  at¬ 
tenuator,  band-pass  filter,  class  A 
amplifiers  and  flip-flop  limiters. 
However,  due  to  the  output  load,  a 
Travis  discriminator  circuit  with 
push-pull  cathode-follower  output 
is  required.  This  output  is  con¬ 
nected  to  two  eight-channel  pha.se 
and  amplitude  adjustment  as.sem- 
blies  in  parallel.  They  provide  a 
phase  and  amplitude  adjustment 
for  the  sixteen  error-correction  sig¬ 
nals,  one  of  which  is  fed  into  the 
output  circuitry  of  each  telemetry 
data  discriminator  .assembly. 

The  timing  pul.se  discriminator 
assembly  is  similar  to  the  tele¬ 
metry  data  discriminator  assem¬ 
blies  and  will  thus  be  covered  more 
thoroughly  later.  However,  since 
this  unit  is  as.sociated  with  the  mag¬ 
netic  tape  playback  function,  it  is 
installed  in  the  rack  along  with  the 
magnetic  recording  compen.sation 
equipment. 

If  the  equipment  is  utilized  to 
the  fullest  extent,  the  full  sixteen 
channels  of  the  telemetry  systems 


Typical  initallation*  luch  at  theie  ore  to  be  replaced  by  permanent  bulldinqi 


correcting  facilities.  The  slighte.st 
irregular  motion  of  the  recording 
medium,  vibrations  of  the  record¬ 
ing  and  reproducing  devices,  speed 
changes  and  elastic  deformation  of 
the  tape  result  in  flutter  and  wow. 

Considerable  development  has 
gone  into  the  design  of  equipments 
to  reduce  the  error  introduced  by 
magnetic  tape  recording.  Speed 
variations  have  been  reduced  to  a 
negligible  amount  by  utilizing 
a  precision,  temperature-compen¬ 
sated,  tuning-fork-controlled,  high- 
power  amplifier  to  run  the  drive 
motor.  Frequency  accuracy  of  the 
power  to  the  .synchronous-drive 
motor  is  better  than  0.01  percent 
and  thus  errors  are  avoided  which 
might  be  produced  by  power  line 
frequency  variations. 

Another  assembly  which  consid¬ 
erably  reduces  the  error  factor  is 
the  electronic  f-m'f-m  playback 
compensation  equipment.  The  prin¬ 
ciple  of  electronic  compen.sation 
basically  consists  of  simultaneou.sly 
recording  an  accurate  reference 
frequency  on  the  tape  with  the 
complex  telemetry  information. 
During  the  playback  process  the 
reference  signal  is  separated  from 
the  data  signal  and  fed  through 
a  frequency-sensitive  circuit  which 
accurately  determines  how  much 
change  has  been  produced  in  the 
reference  frequency.  This  fre¬ 
quency  shift,  proportional  to  the 
change  in  tape  speed,  is  used  to 


produce  an  error  correction  voltage 
of  proper  phase  and  amplitude  and 
to  cancel  the  error  incurred  through 
u.se  of  magnetic  tape  recording. 

One  reference  generator  is  lo¬ 
cated  at  each  telemetry  site  or  mo¬ 
bile  unit  and  is  sufficient  for  use 
with  as  many  as  ten  magnetic  re¬ 
corders.  The  frequency  utilized  is 
40  kc  and  accuracy  of  ±  0.005  per¬ 
cent  is  achieved  by  providing  a  pre¬ 
cise  o.scillating  network. 

The  crystal  that  controls  the  ref¬ 
erence  frequency  operates  at  120 
kc  and  is  placed  in  one  arm  of  a 
variable  resistance  bridge  to  pro¬ 
vide  amplitude  and  frequency  sta¬ 
bility.  An  80-kc  tuned  circuit  is 
shock  excited  from  the  120-kc  os¬ 
cillator  and  the  two  signals  fed 
into  a  pentode  mixer  to  produce  the 
desired  40-kc  signals.  This  40-kc 
reference  frequency  is  connected 
to  one  of  the  inputs  of  a  three- 
channel  recorder  mixer. 

To  correlate  events,  and  for  ease 
of  reading  records,  an  accurate  time 
base,  a  binary  coded  signal,  is  gen¬ 
erated  at  the  launching  area  for 
use  throughout  the  AFMTC  sea  test 
range.  Unfortunately,  this  timing 
signal  consi.sts  of  pulses  which  are 
not  suitable  for  direct  recording 
onto  the  magnetic  tape.  However, 
the  pulses  are  easily  applied  to  the 
52.5-kc  carrier  channel  which  is 
then  varied  by  the  timing  and  code 
pulses  and  fed  directly  to  the  .sec¬ 
ond  input  of  the  mixer. 
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would  be  mixed  as  a  composite  sig¬ 
nal  at  this  point.  The  channels 
utilized  are  shown  in  Table  I. 

Since  there  is  a  maximum  of  16 
continuous  data  channels  available 
at  the  test  center,  16  discrim¬ 
inator  channel  as.semblies  are  also 
required. 

Three  stages  of  class  A  amplifica¬ 
tion  and  a  cathode  follower  are  usetl 
to  drive  a  diode  clipper.  The 
square  wave  produce<l  by  the  clipper 
is  then  amplified  and  differentiated 
to  form  a  suitable  pul.se  for  trigger¬ 
ing  the  flip-flop  limiter.  The  con¬ 
stant  amplitude  square-wave  output 
of  the  flip-flop  limiter  is  then  pa.ssed 
through  a  cathode  follower  into  the 
plug-in  low-pass  filter  to  reshape 
the  wave  form  into  a  con.stant-amp- 
litude  sine  wave.  The  constant- 
amplitude  varying-frequency  sine 
wave  is  fed  to  the  grids  of  two 
cathode  followers  operating  in  par¬ 
allel  to  drive  the  two  sections  of  the 
plug-in  parallel-T  discriminator 
and  their  linearizing  network. 

The  two  signals  at  this  point  are 
of  a  low  level  so  that  it  is  first 
necessary  to  pass  through  cathode 
followers  with  plug-in  pass  filters 
in  the  cathode  circuits  to  reduce  dis¬ 
tortion  and  then  through  several 
.stages  of  amplification.  The  signal 
is  then  rectified  and  fed  to  two  pairs 
of  cathode  followers  for  push-pull 
outputs.  One  pair  furnishes  a  high 
current  output  for  driving  a  pen 
■  recorder  or  a  high-fre<iuency  galva¬ 
nometer,  and  the  other  pair  of 
cathode  followers  furni.shes  a  low- 
current  output  suitable  for  driving 
low-frequency  galvanometer  ele¬ 
ments,  the  pulse  .selector,  or  auto¬ 
matic  data-reduction  units. 

Meter  Indications 

Front  panel  meters  or  indicators 
useful  in  setting  up  the  discrimina¬ 
tor  channel  consist  first  of  a  meter 
to  indicate  that  the  proper  input 
level  has  been  established,  a  neon 
indicator  lamp  to  show  that  limiting 
is  taking  place  and  a  meter  of  270- 
degree  movement  to  indicate  the  de¬ 
viation  of  the  subcarrier  from 
center  frequency.  It  is  interesting 
to  note  that  the  deviation  meter  can 
be  marked  to  indicate  directly  in 
terms  of  the  function  to  be  meas¬ 
ured  for  real  time  data  presentation. 
The  third  meter  is  connected  with  a 
.selector  switch  to  aid  in  monitoring 


Scmioulomolic  machine  team  photographic  tocordlnga  oi  tolomotorod  data.  Points 
or*  read  by  monuaily  positioninq  x  and  y  croes  hairs  and  reading  coordinates 
on  mechanical  counters 


the  supply  voltages  and  to  assist 
when  trouble  shooting. 

The  output  of  each  of  the  16  dis¬ 
criminator  channels  appears  as  a 
steady  or  fluctuating  d-c  voltage  or 
current  which  is  a  function  of  the 
frequency  of  the  respective  channel. 
Since  the  corresponding  subcarrier 
o.scillator  in  the  missile  which  orig¬ 
inally  generated  the  signal  was 
varied  in  frequency  in  proportion  to 
the  quantity  being  measured,  the 
output  of  the  discriminator  is  an 
accurate  indication  of  the  magni¬ 
tude  or  condition  of  the  function 
being  measured  in  the  missile. 

Time  Sharing 

When  low-frequency  response 
measurements  are  being  made, 
about  eight  of  the  subcarrier  chan¬ 
nels  can  be  utilized,  if  desired,  as  a 
time  division  .system.  This  type  of 
signal  is  generated  in  the  airborne 
assembly  by  mechanically  com¬ 
mutating  the  desired  continuous 
channels  with  a  3-ring,  30-segment 
commutator.  Actually,  three  of  the 
.segments  are  utilized  for  producing 
a  synchronizing  pulse  for  automatic 
data  separation,  and  the  remaining 
27  used  for  data  intelligence. 

The  transducers  in  the  mi.ssile 
are  connected  to  segments  provid¬ 
ing  a  95-percent  on,  5-percent  off 
duty  cycle.  A  gating  circuit  pro¬ 
vides  a  50-percent  duty  cycle  of  the 
information  to  reduce  the  error  in¬ 


troduced  by  variations  in  dyna- 
motor  speed. 

A  commutated  channel  produces 
an  output  from  the  discriminator 
channel  which  is  suitable  for  re¬ 
cording  on  a  multichannel  record¬ 
ing  o.scillograph  but  somewhat  diffi¬ 
cult  to  analyze.  An  electronic  means 
of  separating  the  commutated  data 
was  developed.  Since  its  conception, 
it  has  also  proved  most  useful  in 
furnishing  a  signal  which  is  satis¬ 
factory  for  real-time  remote  meter 
data  presentation  and  adequate  for  ^ 
feeding  automatic  data  reduction 
systems. 

The  separation  process  has 
come  to  be  generally  known  as 
decommutation.  This  proce.ss  of 
separating  the  time  division  multi¬ 
plexed  continuous  channel  auto¬ 
matically  is  pre.sently  accomplishe<l 
by  the  u.se  of  a  pulse  .selector  and  27 
associated  gate  channels. 

The  pulse  selector  receives  the 
commutated  pulse  train  from  the 
output  of  the  discriminator  chan¬ 
nel  to  which  it  has  been  patched. 
From  this  single  input,  it  is  nec¬ 
essary  to  produce  the  output 
which  (a)  is  of  sufficient  ampli¬ 
tude  to  satisfactorily  deflect 
the  recording  galvanometer,  pen 
recorder  element,  remote  meter  or 
automatic  data  reduction  system, 

(b)  will  develop  a  master  pulse  to 
start  the  sequential  triggering  of 
the  gate  channels,  (c)  will  develop 
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Tcdile  I — Frequencies  and  Periormance  oi  Telemetering  System 
Now  in  Use  at  Air  Force  Missile  Test  Center 


Center 
Channel  Freq. 
Number  (cpt) 

Lower 

Freq. 

Limit  (cpf) 

Upper 

Freq. 

Limit  (cpi) 

Deviation 

(Percent) 

Freq. 

Reipente 

(epi) 

1 

730 

675 

785 

±  7.5 

11 

2 

960 

888 

1,032 

±  7.5 

14 

3 

1,300 

1,202 

1,398 

±  7.5 

20 

4 

1,700 

1,572 

1,828 

±  7.5 

25 

5 

2,300 

2,127 

2,473 

±  7.5 

35 

6 

3,000 

2,775 

3,225 

±  7.5 

45 

7 

3,900 

3,607 

4,193 

±  7.5 

60 

8 

5,400 

4,995 

5,808 

±  7.5 

80 

9 

7,350 

6,799 

7,901 

±  7.5 

110 

10 

10,500 

9,712 

1 1 ,288 

±  7.5 

160 

11 

14,500 

13,412 

15,588 

±  7.5 

220 

12 

22,000 

20,350 

23,650 

±  7.5 

330 

13 

30,000 

27,750 

32,250 

±  7.5 

450 

14 

40,000 

37,000 

43,000 

±  7  5 

600 

15 

52,500 

48,560 

56,440 

±  7.5 

790 

16 

70,000 

64,750 

75,250 

±  7.5 

1,050 

OPTIONAL  BAND  OPERATION 

12 

22,000 

18,700 

25,300 

±15 

660 

13 

30,000 

25,500 

34,500 

±15 

900 

14 

40,000 

34,000 

46,000 

±15 

1,200 

15 

52,500 

44,620 

60,380 

±15 

1,600 

16 

20,000 

59,500 

80,500 

±15 

2,100 

NOTE: 

When  using 

1  5  percent  deviation^  consecutive  channels  cannot  be  used 

due  to  overlapping 

a  switching  pulse  to  consecutively 
trigger  the  gate  channels,  and  (d) 
will  develop  a  false  switching  pulse 
or  pulses  to  provide  continuous 
operation  in  the  event  of  a  partial 
loss  of  the  synchronizing  signal. 

The  signal  fed  to  the  pulse  selec¬ 
tor  is  push-pull  balanced  to  ground 
so  a  differential  amplifier  follows 
the  input  attennuator.  Following 
the  differentia!  amplifier  is  a  con¬ 
ventional  d-c  amplifier  and  a 
cathode  follower  to  furnish  the  in¬ 
formation  signal  of  sufficient  am¬ 
plitude. 

To  produce  the  required  master 
and  switching  pulses,  a  constant 
amplitude  square- wave  pulse  train 
is  generated  which  has  the  leading 
and  trailing  edges  coincident  with 
the  leading  and  trailing  edges  of  the 
commutated  information  signal. 
The  information  signal  is  tapped 
off  to  furnish  a  signal  to  a  twin 
diode  to  clip  out  a  portion  approxi¬ 
mately  midway  on  the  information 
pulse.  This  clipped  signal  is  ampli¬ 
fied  sufficiently  to  accurately  trigger 
a  flip-flop  stage  simultaneously  with 


the  information  pulses.  The  output 
of  this  stage  is  used  to  feed  the 
master  pulse  and  switching  pulse 
circuits. 

A  twin  triode  receives  the  input 
to  the  master  pulse  circuitry  and 
performs  the  dual  function  of  a 
time  delay  stage  and  a  synchroniz¬ 
ing  pulse  separator.  The  low-ampli¬ 
tude  signal  derived  from  the  twin 
triode  is  amplified  and  utilized  to 
trigger  a  flip-flop  for  producing  the 
master  or  initiating  pulse.  To  pro¬ 
vide  proper  isolation  and  matching, 
a  cathode-follower  output  stage  is 
u.sed  for  driving  the  first  gate 
channel. 

Switching  Circuits 

The  switching  pulse  circuitry  is 
somewhat  simple  and  brief.  The 
output  of  the  shaping  circuit  is 
differentiated  and  the  positive  pulse 
removed  by  use  of  a  diode  clipper. 
A  power  cathode  follower  drives  all 
the  gate  channels  in  parallel. 

The  false  switching  is  produced 
by  the  combination  action  of  one- 
shot  and  free-running  multivibra¬ 


tors.  The  regular  switching  pulse 
fires  a  one-shot  multivibrator  which 
has  an  on  time  of  approximately  20 
percent  of  the  pulse  duration.  The 
off  period,  a  negative  pulse,  is  de¬ 
termined  by  the  time  excursion  to 
the  next  switching  pulse.  A 
cathode-coupled  time  delay  and 
pulse  width  separator  produces  an 
output  when  the  longer  off  period 
occurs  due  to  a  mi.ssing  switching 
pulse.  Thus,  a  pulse  had  been  pro¬ 
duced  by  the  absence  of  the  switch¬ 
ing  pulse. 

The  pulses  are  amplified  to  trig¬ 
ger  a  flip-flop.  This  .square  wave  is 
differentiated  and  injected  with  the 
time-switching  pul.ses  to  form  a 
continuous  train  for  triggering  the 
gate  channels  and  triggering  the 
one-shot  multivibrator  to  end  the 
off  time. 

The  gate  channels,  when  properly 
triggered,  utilize  the  outputs  from 
the  pulse  selector  to  produce  a  sep¬ 
arated  continuous  output  for  each 
of  the  commutated  data  channels. 
The  amplitudes  of  the  information 
pulses  are  suitable  for  driving  the 
recording  oscillograph  galvanom¬ 
eters,  pen  recorder  elements, 
remote  meters  or  automatic  data- 
reduction  equipment.  Thus,  the  out¬ 
put  of  a  missile  transducer  sampled 
repeatedly  produces  an  output  com¬ 
patible  to  the  measurements  made 
continuously  and  furnished  from 
the  discriminator  channels.  Nor¬ 
mally,  commutated  data  consists  of 
information  varying  in  rate  be¬ 
tween  2  to  5  cycles  per  second. 

The  master  pulse  generated  in 
the  pulse  selector  is  fed  to  the  first 
gate  channel  only.  This  master 
pul.se  is  differentiated  and  the  nega¬ 
tive  spike  caused  by  the  trailing 
edge  triggers  the  normally  satu¬ 
rated  portion  of  a  flip-flop.  The 
multivibrator  is  cut  off  by  the 
switching  pulse  being  injected  on 
the  other  grid  of  the  twin  triode 
flip-flop.  The  output  of  the  first 
side  forms  the  master  pul.se  for 
triggering  on  the  next  channel  and 
so  on  through  the  consecutive  gate 
channels. 

The  information  pulses  are  fed  to 
all  gates  in  parallel.  However,  each 
gate  separates  only  the  proper  in¬ 
formation  pulse  by  the  master- 
pulse-triggered  flip-flop  driving  a 
tube  to  saturation.  Another  triode 


no 
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being  driven  simultaneously  by  the 
master  pulse  functions  as  a  variable 
resistor  and  switch  in  the  cathode 
of  the  information  input  charge- 
tube  to  trigger  a  diode  in  series 
with  the  integrating  data-holding 
capacitor.  The  separated  informa¬ 
tion  pulse  is  used  to  produce  the 
data  signal.  The  signal  at  this 
point  can  be  selected  by  use  of  a 
toggle  switch  to  directly  feed  an 
i.solation  cathode  follower  or  se¬ 
lected  from  a  holding  circuit  to 
eliminate  .spikes  caused  by  the  inte¬ 
grating  capacitor  being  returned  to 
zero  level  between  data  puUses. 

Two  cathode-follower  output 
stages  are  used,  one  for  furnishing 
a  signal  suitable  for  driving  a  low- 
current  galvanometer,  panel  meter 
and  or  a  remote  indicator  output, 
while  the  other  furni.shes  a  signal 
suitable  for  driving  a  pen  recorder 
or  a  high-current  galvanometer. 

Supplemental  equipment  utilized 
consists  of  the  panoramic  adapter, 
patch  panels  and  specially  designed 
power  supplies. 

Data  Presentation 

The  recording  oscillographs  pro¬ 
vide  a  means  of  displaying  the  in¬ 
formation  so  that  an  experienced 
reader  can  tabulate  the  data  in  a 
numerical  form.  Presentation  of 
the  data  is  in  the  form  of  a  thin 
trace  or  line  along  the  surface  of 
photo-sensitive  paper.  Measure¬ 
ment  of  the  data  intelligence  is  in 
the  form  of  deflection  from  a 
standard  reference.  Motion  of  the 
paper  provides  a  time-base  refer¬ 
ence. 

The  deflection  characteristic  is 
usually  most  important  and  may  be 
measured  to  within  1  100  inch  with 
total  deflection  not  exceeding  4 
inches.  The  recording  o.scillograph 
is  accurate  to  within  1  percent  so 
this  is  an  accurate  means  of  obtain¬ 
ing  reduced  telemetered  data. 

Oscillographs  in  use  at  AFMTC 
are  multiple  units  each  containing 
eighteen  separate  galvanometers. 
This  large  number  of  galvanom¬ 
eters  helps  to  improve  the  flexibility 
of  setting  up  instruments  quickly 
for  various  flight  conditions.  Fe- 
tween  6  or  7  traces,  on  the  7-inch¬ 
wide  recording  paper,  can  be  uti¬ 
lized  for  data  pre.sentation  without 
extreme  complexity  and  reading 


fatigue  when  reaucing  the  records. 
To  record  all  the  data  simulta¬ 
neously,  banks  of  these  instruments 
are  used  on  a  single  station.  To  aid 
in  recording  and  improve  .-iccuracy, 
both  static  reference  traces  and  the 
test  range  binary-coded  time  base, 
along  with  the  internal  time-gener¬ 
ated  lines,  are  recorded  on  the  oscil¬ 
lograph  records.  Linearization  of 
nonlinear  functions  or  transducers 
can  b?  provided  prior  to  recording. 

The  commercially  available  in¬ 
struments  employ  ranges  from 
d-c  displacement  up  to  2,000  cps 
flat-respon.se  galvanometers  dampied 
64  percent  of  critical.  Visual  ob¬ 
servation  of  the  traces  is  available 
during  setup  and  recording.  This 
is  presented  full  scale  on  a  cali¬ 
brated  ground-glass  scale  by  use  of 
a  separate  optical  system  and  rotat¬ 
ing  polygon  mirror. 

The  recording  oscilloscope  is 
actually  a  delicate  precision  labo¬ 
ratory  instrument  that  is  ruggedly 
constructed  and  shock-mounted  for 
permanent,  mobile  or  portable  use. 
The  main  disadvantage  of  the  re¬ 
cording  oscillograph  is  the  tedious 
process  and  large  number  of  man 
hours  required  for  reading  or  re¬ 
ducing  the  data. 

The  electronic  data-reducing 
equipment  presents  the  information 
in  a  numerical  tabulated  form  at 
the  rate  of  1.5  points  per  second. 


Helical  antennae  used  at  ground  recelT. 
Ing  ilaliont  provide  good  reception 
deepite  mittile  roll 


This  is  a  decided  advantage  over 
any  type  of  oscillograph  record 
reading  at  some  slight  sacrifice  of 
accuracy. 

Direct-writing  recorders,  which 
are  commonly  classified  as  instru¬ 
ments  converting  electrical  phe¬ 
nomena  into  instantaneous  visual 
presentation,  are  also  required  and 
installed  throughout  the  range.  Re- 
<iuirements  are  such  that  some  of 
the  data  must  be  monitored  immedi¬ 
ately  during  flight  or  within  a  short 
while  after  flight  time.  The  proc- 
e.ssing  of  photographic  data  con¬ 
sumes  considerable  time  and  con.se- 
quently  renders  any  such  method 
prohibitive. 

High-frequency  data  recording 
from  2,000  to  10,000  cps  is  provided 
by  the  oscilloscope-camera  combina¬ 
tion.  It  is  understood  and  recog¬ 
nized  that  such  responses  cannot  be 
obtained  from  the  f-m  f-m  system 
with  standard  deviation  ratios  and 
response  characteristics,  but,  when 
the  paramount  requirement  is  fre¬ 
quency  determination,  other  ad¬ 
vantages  of  the  system  can  be 
neglected. 

Future  Work 

The  telemetering  system  de¬ 
scribed  does  not  represent  the  Air 
Force  Missile  Test  Center’s  entire 
program.  Already,  there  exist  re¬ 
quirements  for  pulse-duration  mod¬ 
ulation  equipment  which,  because  of 
its  inherent  simplicity  and  greater 
accuracy,  represents  a  real  solution 
to  tho.se  problems  requiring  multi¬ 
channel  operation  of  low-frequency 
data. 

The  challenge  in  all  of  the  devel¬ 
opment  and  engineering  effort  is 
that  of  providing  reliable  and  com¬ 
plete  facilities  with  the  minimum 
amount  of  equipment,  and  operation 
and  maintenance  personnel. 

The  logistic  problem  of  sup¬ 
porting  large  teams,  over  .an 
area  which  is  thousands  of  miles 
long,  is'so  vast  as  to  be  the  deciding 
factor-  in  determining  the  eventual 
extent  of  the  range.  The  environ¬ 
mental  conditions  encountered  are 
those  normally  found  in  subtropical 
regions,  and  range  from  high 
humidity  and  temperature  to  the 
corrosive  action  of  salt  and  fungus. 

There  remains  much  to  be  done 
to  achieve  the  above  aims. 
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Largest  broadcast  master  control  in  North  x4merica  can  be  operated  by  one  man  except 
during  extraordinary  periods.  Canadian  in  concept  and  design,  it  uses  telephone  crossbar 
switches,  multiconductor  audio  cabling  and  other  features  available  to  U.  S.  broadcasters 


By  ROBERT  H.  TANNER 

Aikdio  Engineer 
Sorihem  Electric  Co.,  Ltd. 
Helleville,  Ontario 
Canada 


For  more  than  a  year,  the  Cana¬ 
dian  Broadcasting  Corporation 
has  been  operating  in  its  new  studio 
center  at  Montreal  a  master  control 
system  that  contains  many  novel 
features  of  circuitry  and  opera¬ 
tional  design.  This  has  been  demon¬ 
strated  by  the  fact  that  it  has  been 
found  possible,  except  during  ex¬ 
ceptionally  busy  periods,  to  leave 
the  whole  of  this  complex  system 
under  the  charge  of  a  single  oper¬ 
ator. 

The  master  control  equipment 
handles  the  outputs  of  twenty-four 
studios,  seven  incoming  network 
lines  and  a  large  number  of  remote 
pickup  points.  The  latter  are 
switched  by  means  of  a  jackfield  and 


patch  cords.  From  the  switching 
system,  programs  may  be  fed  to 
eight  outgoing  networks,  five  main 
transmitters  (with  provision  for 
feeding  auxiliary  f-m  and  short¬ 
wave  transmitters  and  wired-music 
facilities)  and  fifty  program  lines 
to  both  the  recording  and  house 
monitoring  switching  systems  that 
are  included  as  an  integral  part  of 
the  complete  installation. 

The  recording  system  gives  four¬ 
teen  recording  machines  an  instan¬ 
taneous  choice  of  any  of  these  fifty 
programs,  with  a  lamp  indication 
that  the  correct  connection  has  been 
made.  This,  incidentally,  is  be¬ 
lieved  to  be  the  first  application  of 
the  telephone  cros.sbar  switch  to  the 
broadcast  field.  The  house  monitor 
system  serves  fifty  loudspeaker  sta¬ 
tions  around  the  building,  with 
switching  controlled  by  dials  and 
telephone-type  selectors. 

Additional  features  include  a 


complete  radio-receiver  setup  for 
monitoring  off  the  air,  a  cue 
selector  for  feeding  any  one  of 
twenty-four  different  programs 
back  to  thirty-three  studios  and 
foreign-language  booths,  and  a  sys¬ 
tem  using  two  volume  indicators 
and  three  loudspeakers  to  provide 
monitoring  over  a  choice  of  sixty 
different  locations  within  the  com¬ 
plete  .system.  Provision  has  been 
made  for  increasing  the  number  of 
incoming  networKs  to  nine,  out¬ 
going  networks  to  twelve,  recording 
positions  to  twenty  and  house¬ 
monitoring  stations  to  one  hundred. 

Master  Control  Position 

The  main  control  panel,  together 
with  the  racks  carrying  all  the 
amplifiers,  jackfield,  receivers  and 
test  equipment  extends  from  wall  to 
wall  of  the  master  control  room  as 
illu.strated.  Since  the  control  room 
is  on  the  .second  floor  of  the  build- 


FIG.  1 — Elemental  lofoul  of  the  main  program  circuit*  and  twitching  iritems  employed  at  Radio  Canada  ma*ter  control 
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MASTER  CONTROL 


Master  control  board  stretches  the  width  oi  the  room,  but  the  most  Important  switching  circuits  are  under  the  direct  control  oi  a  single 
operator  who  sits  or  stands  beiore  T-i  monitors  at  center 


ingr,  the  equipment  is  as  light  as 
possible.  A  new  design  of  folded- 
sheet-metal  rack  combining  low 
weight  with  great  strength  forms 
the  basis  of  the  entire  mechanical 
design.  The  main  control  panel, 
centrally  located,  is  set  back  from 
the  main  line  of  racks  to  provide 
two  accessible  wings  on  either  side 
for  mounting  auxiliary  controls. 
The  whole  central  position  is  tied 
together  by  a  table  with  three  large 
glass-covered  cavities  for  schedules 
and  log  .sheets. 

In  the  equipment  room,  immedi¬ 
ately  below  the  control  room,  is 
located  a  standard  telephone-type 
distribution  frame  to  which  all  the 
external  connections  are  brought. 
In  addition,  many  of  the  internal 
connections,  including  the  inputs 
and  outputs  of  all  the  amplifiers, 
are  brought  down  to  this  frame  so 
that  if  and  when  it  becomes  neces¬ 
sary  to  reallocate  circuit  functions, 
this  can  be  done  by  altering  the 
jumpering,  rather  than  by  disturb¬ 
ing  the  wiring  behind  the  jackfields. 

A  point  of  interest  here  is  that 


almost  all  the  program  wiring 
throughout  the  entire  equipment  is 
carried  out  in  multiconductor  tele¬ 
phone  cables,  with  practically  no 
shielded  wire.  While  this  repre¬ 
sents  a  tremendous  saving  in  instal¬ 
lation  time  and  space  required,  it 
results  in  a  very  considerable  prob¬ 
lem  in  the  avoidance  of  crosstalk 
and  noise,  which  has  been  overcome 
by  sound  engineering  and  careful 
circuit  design. 

Fundamental  Layout 

The  layout  of  the  main  program 
circuits  is  shown  in  block  schematic 
form  in  Fig.  1.  It  is  CBC  practice 
to  take  all  incoming-line  programs 
through  a  studio  console  for  mon¬ 
itoring  before  feeding  them  to  the 
switching  system  and  thus  to  the 
outgoing  networks.  For  this  pur¬ 
pose  the  consoles  of  the  transmitter 
studios  are  used. 

These  are  studios  set  aside 
primarily  for  feeding  the  local 
transmitters  (including  in  this  case 
the  international  short-wave  trans¬ 
mitters  at  Sackville,  New  Bruns¬ 


wick,  some  hundreds  of  miles  from 
Montreal).  It  is  from  these  studios 
that  such  items  as  station  breaks, 
local  newscasts,  and  commercials 
originate.  Groups  of  bridging 
amplifiers  are  connected  across  each 
incoming  network  line,  with  their 
outputs  fed  to  console-line  inputs, 
as  well  as  to  the  cue  selector  and 
recording  and  house-monitoring 
systems. 

One  output  of  each  studio, 
whether  program  or  transmitter,  is 
taken  to  the  input  of  the  main 
switching  .system  that  consists  of  a 
bank  of  relays,  one  for  each  switch¬ 
ing  crossover,  together  with  certain 
extra  guard  relays  providing  the 
necessary  electrical  interlocks.  The 
eight  outputs  are  taken  to  further 
groups  of  bridging  amplifiers,  one 
of  which  feeds  the  network  line, 
while  others  are  connected  in  a 
similar  manner  to  the  incoming  net¬ 
work  amplifiers. 

The  transmitter  studio  consoles 
are  all  equipped  with  second  out¬ 
puts,  which,  after  passing  through 
transfer  switching  that  allows  any 
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buttons  that  operated  what  may 
be  called  a  memory  bank  of  relays 
equal  in  number  to  those  required 
for  performinK  the  actual  switch¬ 
ing. 

Operation  of  this  s>'stem  is 
briefly  e.xplained  below.  At  any 
time  prior  to  the  commencement 
of  a  particular  program,  the  but¬ 
tons  corresponding  to  the  desired 
outputs  are  depressed  on  the  panel 
of  the  studio  concerned.  Then  at 
the  correct  moment,  the  buttons 
are  energized  either  by  throwing  a 
key  on  the  panel  itself,  or,  at  the 
discretion  of  the  master-control 
operator,  by  the  operation  of  the 
output  key  on  the  studio  con.sole. 
When  this  is  done  the  correspond¬ 
ing  relays  operate  and  lock  up  over 
their  own  contacts.  After  a  period 
of  some  five  to  ten  seconds,  a  slow- 
acting  relay  deenergizes  the  push¬ 
buttons,  leaving  them  free  for  fur¬ 
ther  presetting. 

The  program  relays,  however, 
remain  operated  until  the  key, 
either  in  the  master  control  or  in 
the  studio,  is  returned  to  its  off 
position.  In  general,  control  is  al¬ 
ways  extended  to  the  studio,  leav¬ 
ing  the  master  control  operator 
completely  free  at  program  changes. 
Needless  to  say,  electrical  circuits 
are  included  to  make  it  impassible 
to  connect  one  output  to  two  or 
more  inputs.  The  exact  status  of 
the  switching  at  any  moment  and 
on  any  panel  is  clearly  indicated 
by  lamps. 

To  assi.st  the  operator  in  his 
complex  task  of  monitoring  the 
various  programs  passing  through 
the  board,  an  auxiliary  switching 
system  allows  him  to  connect  two 
volume  indicators  and  three  moni¬ 
tor  amplifiers  to  any  of  sixty 
selected  points  throughout  the 
system.  This  is  done  by  means 
of  three  telephone-type  crossbar 
switches  controlled  by  the  push¬ 
buttons  .shown  in  the  top  left-hand 
corner  of  Fig.  2.  The  operation 
of  the  crossbar  switch  is  unfor¬ 
tunately  beyond  the  scope  of  this 
article,  but  in  general  it  can  be 
said  that  each  switch  takes  the 
place  of  100  relays. 

To  monitor  any  circuit,  the 
operator  need  only  depress  the 
tens  and  units  buttons  correspond¬ 
ing  to  the  circuit  code,  followed 
by  the  operate  button  of  the  par- 


studio  to  be  associated  with  any 
transmitter,  are  fed  to  more  ampli¬ 
fier  groups.  These  in  turn  feed 
the  main  transmitter  lines,  f-m 
auxiliary  transmitters  and  cue 
selectors. 

The  main  .switching  system  is 
controlled  from  a  large  panel,  a 
portion  of  which  is  illustrated.  In 
the  design  of  this  sy.stem,  the  prob¬ 
lems  of  the  operator  have  been 
kept  clearly  in  mind.  He  is  faced, 
usually  alone,  wnth  the  supervision 
of  the  whole  equipment  and  it  is 
important  that  even  his  thinking 
should  be  kept  as  simple  as  pos¬ 
sible.  For  example,  in  nearly  all 
the  recently  constructed  master 
control  rooms  of  any  appreciable 
size,  the  switching  is  arranged  on 
an  output  basis.  There  is  a  separate 
panel  provided  for  each  output, 
with  some  means  of  deciding  which 
input  it  shall  be  fed  from. 

This  means  that  before  any  pro¬ 
gram  change,  the  operator  must 
consider  each  output  in  turn,  de¬ 
ciding  whether  its  source  changes 
or  not.  Thus,  there  is  a  consider¬ 


able  amount  of  negative  thinking 
to  be  done.  On  the  other  hand,  the 
switching  in  the  CBC  system  is 
arranged  on  an  input  basis,  with  a 
separate  panel  for  each  of  the  24 
studios.  In  this  case,  before  a  pro¬ 
gram  change,  the  operator  sees 
from  his  schedule  that  a  certain 
show  is  starting  up  in  studio  X, 
and  is  to  be  fed  to  such  and  such 
outputs.  His  attention  is  thus  con¬ 
centrated  on  the  studio  X  panel, 
and  by  pressing  the  necessary  out¬ 
put  buttons,  the  pre.setting  is  ac¬ 
complished. 

Pushbutton  Memory 

The  system  employs  an  unusually 
small  number  of  relays  for  its  size, 
the  total  number  being  224.  The 
main  reason  for  this  lies  in  the 
use  of  what  are  known  as  cumula¬ 
tive-lucking  pushbuttons  to  provide 
the  preset  memory.  These  but¬ 
tons  are  a  type  such  that  each  one 
tiressed  down  remains  down  until 
they  are  all  released  by  a  separate 
release  button.  The  former  sys¬ 
tems  generally  employed  nonlocking 


Portion  oi  the  main  twitching  tyttem  tor  Radio  Canada.  Syitem  permit!  telection 
oi  inputs  from  which  program  it  connected  to  one  or  more  outputs.  Novel  push¬ 
button-relay  arrangement  ollows  presetting  connections  and  control  to  network 
either  by  master  or  studio 
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ticular  monitoring  device  required. 
The  connection  is  instantaneously 
made  and  recorded  by  a  light  in¬ 
dication  to  the  right  of  the  push¬ 
button  panel. 


Cue  Selector 

One  very  necessary  feature  of 
a  master  control  system  of  this 
size  is  a  device  to  feed  to  a  studio 
that  is  shortly  to  go  on  the  air 
the  preceding  program  to  act  as  a 
cue.  This  cue  selector  occupies  the 
lower  half  of  Fig.  2  and  handles 
26  inputs  and  33  outputs.  This  it 
does  in  a  very  direct  fashion,  as 
each  input  is  taken  to  one  of  the 
bars  of  what  may  best  be  described 
as  a  flat  commutator.  Mounted 
above  this,  and  at  right  angles  to 
the  bars  are  rods,  one  for  each 
output,  carrying  sliding  contacts 
that  may  be  moved  to  connect  wjth 
any  input  bar.  Numbers  on  the 
rods,  as  well  as  a  detent  action, 
a.ssist  in  making  selection. 

Needle.ss  to  say,  in  an  installation 
in  which  so  many  different  switch¬ 
ing  systems  depend  on  a  two-digit 
code,  a  careful  choice  of  number¬ 
ing  system  had  to  be  made  to  avoid 
conflicting  allocations.  The  one 
finally  .selected  has  proved  com¬ 
pletely  satisfactory  and  workable. 

While  most  of  the  apparatus  as¬ 
sociated  with  the  switching  facili¬ 
ties  is  of  a  straightforward  nature, 
certain  units  call  for  comment.  The 
complete  equipment  includes  180 
program  amplifiers,  all  of  which 
are  of  the  same  type.  A  new  small- 
size  unit  of  high  performance  was 
developed  especially  for  this  job. 
Although  only  8  inches  long  and 
21  inches  wide,  and  requiring  only 
14  ma  plate  supply,  this  unit  is 
rated  for  an  output  of  -f-24  dbm 
at  which  level  it  meets  with  great 
ease  the  requirements  of  RTMA 
Specification  TR105B. 

The  average  distortion  at  full 
output  is  well  under  0.5  percent. 
A  maximum  gain  of  nearly  60  db 
is  available,  using  three  stages  of 
amplification  from  a  12AX7  double 
triode  and  a  6AH6  pentode.  Feed¬ 
back  is  applied  from  a  tertiary 
winding  on  the  output  transformer 
to  the  cathode  of  the  second  stage. 
The  signai-to-noise  ratio  at  full 
gain  and  full  output  is  better  than 
75  db,  with  a-c  on  the  program 
amplifier  heaters. 


FIG.  2 — Crossbar  switchss  actuatsd  by  pushbuttons  (uppor  loit)  dial  up  monitor 
spoaksrs  or  Tolumo  indicators  ior  any  ons  oi  sixty  program  sourcss.  Slidos  at 
bottom  aro  cuo  solsctors  as  sxplainsd  In  tsxt 


serves  two  recording  positions  giv¬ 
ing  each  of  them  a  choice  of  50 
programs.  Selection  is  made  by 
means  of  two  rotary  switches,  one 
for  the  tens,  the  other  for  the  units 
and  the  same  lamp  indication  is 
provided. 

As  the  recording  room  is  some 
two  hundred  feet  from  the  record¬ 
ing  switchgear,  it  was  desirable  to 
keep  to  a  minimum  the  number  of 
interconnecting  wires.  The  num¬ 
ber  was  restricted  to  20  per  panel. 
16  of  which  are  required  for  the 
lamps  alone.  This  system  removes 
a  great  load  from  the  master  con¬ 
trol  operator,  since  the  recording 
technicians  can  perform  their  own 
program  selection  in  all  except  the 
most  unusual  cases. 


Another  intere.sting  component 
is  the  extended-range  volume  in¬ 
dicator  of  which  seven  are  used 
for  general  monitori.ig  throughout 
the  equipment.  These  instruments 
each  consist  of  a  standard  v-i,  a 
very  stable  small  amplifier,  a  va¬ 
riable  attenuator  giving  a  maxi¬ 
mum  of  60-db  loss  in  2-db  steps 
and  a  bridging  input  transformer. 

Volume  Monitor 

The  amplifier  in  many  ways  re¬ 
sembles  the  program  amplifier  al¬ 
ready  described  except  that  it  does 
not  include  an  input  transformer 
and  has  only  two  stages  equipped 
with  6AK5  and  6AU6  tubes.  The 
whole  arrangement  forms  a  ver¬ 
satile  v-i  capable  of  giving  stand¬ 
ard  meter  deflection  on  any  pro¬ 
gram  level  from  — 30  vu  to 
1-30  vu. 

The  equipment  includes  a  num¬ 
ber  of  jackfields,  all  differing  in 
size  and  arrangement.  An  un¬ 
usually  neat  appearance  results 
from  the  use  of  a  unitized  sy.stem 
that  allows  any  size  or  layout  to 
be  readily  achieved.  Following  the 
example  of  the  HBC  in  England  and 
CBS  in  the  United  States,  single 
jacks  are  used  throughout,  with  a 
consequent  saving  in  space  and 
cost.  It  is  interesting  to  note  that 
the  jacks  were  manufactured  in  the 
U.S.  and  the  plugs  in  England,  both 
perfectly  standard  parts.  It  is  one 
of  the  few  instances  of  interna¬ 
tional  interchangeability. 

The  recording  switching  system 
.  is  identical  in  principal  with  the 
monitor  and  v-i  selector  already 
described.  Each  crossbar  switch 


Dial  Programs 

In  the  house  monitor  system, 
with  control  stations  scattered  all 
over  the  building,  it  was  even  more 
imperative  to  reduce  the  number 
of  control  wires.  Since  no  lamp 
indication  was  required,  it  was 
found  possible  by  the  use  of  a 
dialing  system  to  re.strict  the  con¬ 
trol  circuit  to  two  wires  and  a 
ground. 

Operation  has  been  reduced  to 
the  simplest  possible  procedure.  To 
obtain  a  given  program  dial  two 
digits ;  to  change  the  program,  dial 
two  more  digits.  To  silence  the 
loudspeaker,  press  the  cancel  but¬ 
ton.  If  a  mistake  is  made  in  the 
first  digit,  pre.ss  the  cancel  button 
and  start  again.  If  a  steady  tone 
is  heard,  dialing  is  incomplete; 
either  dial  another  digit,  or  press 
the  button  and  .start  again. 
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High-Speed  Printei 

for  Computers  and 
Communications 


Converts  binary-coded  information  to  typewritten  copy  in  80  columns  on  plain  pa|>er  at  a 
rate  of  5  lines  per  second  or  more.  Single  type  wheel  rotates  at  300  rpm,  and  80  solenoid- 
controlled  hammers  strike  at  appropriate  time  to  form  lines  of  text 


hiKh-speed  operation  but  also  of  or  telegraph  machines  to  produce 
handling  data  in  the  form  presented  data  at  a  reasonable  output  speed, 
by  systems  other  than  punched 
cards  and  tapes. 

Digital  computer  data-handling  The  presently  available  line-at-a- 
devices  have  by  now  become  time  printers  are  geared  to  operate 

familiar  to  a  large  segment  of  the  from  punched  cards  and  their  use 

electronics  industry,  business  firms  involves  an  oftentimes  unnecessary 

and  government.  A  general  realiza-  step  in  creating  punched  cards  to 

tion  exists  among  tho.se  having  feed  a  printing  tabulator, 

studied  the  problem  that  one  im-  Digital  computer  and  data  han- 
portant  element  of  a  complete  high-  dling  machine  designers  have  been 

speed  system  is  lacking,  namely  ari  forced  in  some  cases  to  use  banks 

output  printer  capable  not  only  of  of  electrically-operated  typewriters 


Vice-Pre.Hidcnt 
Potter  In»trumtHt  Co. 
Crreut  Neck,  Sew  York 


Plying  Typewriter 

The  machine  shown  on  this 
month’s  cover,  and  in  the  accom¬ 
panying  photographs,  is  capable  of 
turning  out  printed  information  at 
high  speeds  from  electrical  in¬ 
formation  supplied  it  from  digital 
calculators  or  other  .sources  of 
binary-coded  signals. 

A  single  type  wheel  having  hard¬ 
ened  steel  type  slugs  mounted  about 
the  periphery  creates  all  the  char¬ 
acters  needed  for  80  columns  of 
print.  A  line  of  information  is 
printed  at  each  pass  of  the  char¬ 
acters.  The  control  system  auto¬ 
matically  distributes  the  printing  of 
the  characters  in  the  proper  order 
during  the  pa.ss,  although  the  order 
of  printing  the  characters  is  not 
neces.sarily  in  positional  .sequence 
around  the  wheel. 

The  single-type-wheel  printer 
shown  in  the  photographs  can  print 
800  lines  a  minute.  The  .same 
printer  with  additional  electronic 
storage  can  iirint  600  lines  per 
minute.  It  has  been  experimentally 
operated  at  900  lines  per  minute 
without  serious  degradation  due  to 
side  blurring.  At  speeds  over  900 
lines  a  minute  the  limitation  comes 
from  an  unexpected  source — that 
of  the  paper  feed.  It  is  not  felt 
necessary  at  the  present  to  develop 
higher  speeds  since  it  is  economical 
to  use  two  or  more  printers. 

The  hammers  are  designed  to 
have  the  correct  resilience  to  permit 


'Flying  Typawritcr"  producai  typewrlttnn  copy  at  speeds  up  to  900  lines  per  minute 
from  digital  computers  or  binary-coded  communications  circuits 
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them  to  bounce  back  after  strikinK 
the  type.  The  actual  time  of  con¬ 
tact  of  the  hammer  and  the  type 
face  is  under  0.1  milli.second,  which 
results  in  no  appreciable  side  blur 
even  at  the  highest  rates  of  print. 
The  time  of  operation  of  the  ham¬ 
mer  is  about  2.5  milli.seconds.  By 
phasing  or  timing  the  oiierate 
pulses  with  a  predetermined  lead 
time  of  2.5  milliseconds,  the  type 
character  can  readily  be  struck  in 
the  center.  The  characters  created 
are  equivalent  to  the  results  of  a 
good  typewriter. 

Control  Circuits 

Each  of  the  80  hammers  is  in¬ 
structed  to  strike  at  the  correct  in¬ 
stant  by  control  circuits,  from  in¬ 
formation  set  into  a  trigger  tube 
storage  called  a  pass  ( printer  actu¬ 
ator  serial  storage)  unit.  A  motor- 
driven  notched  disk  and  phototube 
arrangement  provide  synchronizing 
pulses  to  operate  the  machine.  The 
PASS  unit  has  80  columns  of  6 
binary  digit  storage  with  shifting 
circuits  for  loading  and  emptying 
and  special  gating  circuits  for  driv¬ 
ing  the  printer.  The  storage  unit 
may  be  loaded  a  column  at  a  time 
(parallel)  using  a  6  binary  digit 
code,  or  it  may  be  loaded  a  pulse  at 


a  time  (serially).  Each  of  the  80 
columns  can  be  used  as  a  scale  of 
10  or  64  counter  and  can  be  fed 
individually  as  required  for  parallel 
type  digital  computers.  In  fact 
the  whole  pass  unit  may  be  u.sed  as 
an  accumulator  and  shift  register 
in  a  computer  for  addition,  subtrac¬ 
tion,  division,  and  multiplication. 

Each  character  to  be  printed  is 
represented  by  a  6  binary  digit 
number.  As  each  character  is  fed 
into  the  last  column  of  storage,  the 
preceding  characters  are  advanced 
into  the  adjacent  columns.  After 
80  such  characters  (including 
spaces  between  words)  have  been 
loaded  into  the  PASS  unit,  pulses 
from  the  photoelectric  disc  gen¬ 
erator  on  the  print  wheel  shaft 
are  fed  into  the  columns  of  stor¬ 
age  to  drive  the  information  out 
to  the  mechanical  part  of  the 
printer. 

Operation 

To  make  this  operation  clear  it 
is  best  to  consider  the  first  column 
of  storage  and  its  associated  ham¬ 
mer:  Assume  that  the  character 
G  has  been  loaded  into  this  stor¬ 
age  column  and  is  represented  by 
the  binary  count  of  57.  The  stor¬ 
age  column,  which  is  in  essence  a 


scale  of  64  binary  counter,  has 
therefore  been  preset  to  the  count 
of  57. 

When  7  pulses  (64—57)  are 
added  to  the  counter,  an  output 
pulse  will  be  generated.  This  pulse 
is  used  to  fire  a  thyratron  which 
in  turn  energizes  a  solenoid-con- 
trolled  hammer.  The  characters 
around  the  wheel  and  the  photo¬ 
electric  di.sc  are  pha.sed  so  that  at 
this  instant  the  character  G  is  op¬ 
posite  the  hammer.  The  hammer 
strikes  the  back  of  the  paper  and 
the  front  of  the  paper  receives  the 
impression  from  the  type  through 
the  inked  ribbon  as  indicated  in 
Fig.  1. 

The  remaining  79  columns  of 
storage  and  hammers  operate  in 
the  .same  manner  except  that  means 
must  be  provided  to  compen.sate 
for  the  distance  between  the  first 
hammer  and  the  others.  This  is 
accomplished  by  preventing  the 
first  photoelectric  timing  pulse 
from  entering  all  80  storage  count¬ 
ers  simultaneously.  By  using  ring- 
counter-operated  gate  circuits  for 
each  column  input,  the  first  photo¬ 
electric  generated  pulse  enters  only 
the  first  counter,  the  second  pulse 
enters  only  the  first  and  second 
counters,  the  third  pulse  enters 
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only  the  first,  second,  and  third 
counters  and  so  forth.  As  the  type 
wheel  advances,  each  input  counter 
gate  is  opened  in  sequence  and  the 
characters  are  precessed  out  of  the 
counter  storage. 

The  characters  across  the  line 
are  not  nece.ssarily  printed  in  se¬ 
quence.  For  example,  if  all  A’s 
were  loaded  into  storage,  as  the  A 
on  the  type  wheel  progressed  in 
front  of  each  of  the  80  hammers 
it  would  be  hit  by  each  of  the  ham¬ 
mers  in  .sequence.  However,  in 
printing  the  word  CAT,  the  .A 
would  be  printed  first  then  the  C 
and  then  the  T. 

The  dual  functions  of  the  elec¬ 
tronic  storage  columns  in  the  pass 
are  effected  with  reliable,  low-cost 
standard  components. 

The  basic  system  is  fortuitously 
simple.  While  loading  the  storage 
unit  as  a  serial  transfer  register, 
no  counting  is  done.  Conver.sely 
while  the  columns  are  serving  as 
adders  to  sequence  the  print  ham¬ 
mers,  no  new  information  is  loaded. 
Furthermore,  not  only  are  the  in¬ 
formation  input  and  counter  in¬ 
puts  from  different  sources,  but 
the  479  interstage  transfer  circuits 
are  fundamentally  different  from 
the  400  interstage  counter  cou¬ 
plings.  It  was  found  feasible  to 
use  simple  interstage  coupling  cir¬ 
cuits  for  each  purpose  without  dis¬ 
connecting  or  gating  out  those  re¬ 
quired  for  the  other. 

PASS  Circuit 

The  PASS  unit,  while  comprising 
most  of  the  electronic  portion  of 
the  sy.stem,  is  merely  a  cascade  of 
80  identical  electronic  columns  like 
the  two  diagrammed  in  Fig.  2. 
Each  column  includes  six  trigger 
pairs  for  holding  the  binary  coded 
information  and  telling  that  col¬ 


umn’s  hammer  which  one  of  the 
64  possible  characters  in  the  rotary 
type  font  it  should  strike. 

In  Fig.  2,  each  trigger  pair 
(shown  symbolically)  has  two  mu¬ 
tually  symmetrical  sets  of  equilib¬ 
rium  potentials.  The  one  obtained 
by  driving  the  reset  bus  negative 
is  used  to  indicate  a  zero  for  the 
corresponding  binary  digit.  The  al¬ 
ternate  condition  is  obtained  by 
an  impulse  discharge  of  the  a.sso- 
ciated  advance  capacitor  through 
the  advance  triode  connected 
thereto.  This  is  the  ON  condition 
indicating  that  the  corresponding 
binary  digit  is  a  one.  Each  of  the 
six  triggers  in  a  column  indicates 
the  coefficient  (0  or  1)  of  a  differ¬ 
ent  power  of  2,  from  0  to  -5. 

The  components  C,  and  R,  con¬ 
nect  each  stage  to  the  next  in  the 
column  to  make  the  six  stages  in 
the  column  operate  as  a  scale  of 
64  binary  counter  for  the  printer's 
actuation  after  the  information  has 
been  loaded  into  the  columns. 

To  enable  the  loading  of  the  six 
storage  triggers  of  each  of  the 
eighty  columns  from  a  single  input 
channel,  the  process  is  made  com¬ 
pletely  serial.  The  6  binary  digits 
(111001  representing  the  sum  of 
1  X  .12,  1  X  16.  1  X  8,  0  X  4,  0  X  2, 
and  1  X  1  or  57)  for  column  1, 
followed  by  the  .same  order  of  6 
values  for  column  2  and  .so  on 
through  the  80  columns,  are  placed 
one  at  a  time  into  the  end  trigger 
and  transferred  forward.  Thus,  as 
the  second  digit  enters  trigger  1 
in  column  80,  the  first  is  trans¬ 
ferred  to  trigger  2.  Four  trans¬ 
fers  later,  column  80  is  loaded  with 
the  6-place  binary  number  intended 
for  column  1.  On  the  entry  of  the 
seventh  digit  of  the  series,  the 
1st  is  transferred  from  the  32’s 
place  of  column  80  to  the  I’s  place 


in  column  79,  and  so  the  transfer 
process  continues  until  the  480th 
digit  is  finally  loaded  properly  in 
the  I’s  place  in  column  80  and  the 
1st  digit  similarly  is  in  its  32’s 
place  in  column  1. 

The  circuitry  by  which  the  stor¬ 
age  triggers  become  a  serial  trans¬ 
fer  register  excludes  C,  and  R.  but 
includes  Rr,  R.,  C„  and  the  advance 
triodes.  All  advance  triode  cath¬ 
odes  are  held  at  a  potential  suf¬ 
ficiently  positive  so  that  no  appre¬ 
ciable  plate  current  can  be  drawn 
so  long  as  the  plate  potential  to 
which  C.  has  been  charged  through 
R.  is  near  the  value  obtaining  for 
the  output  plate  of  a  trigger  in 
the  off  condition. 

All  advance  triodes  furthermore 
are  biased  beyond  cutoff  for  plate 
potentials  as  high  as  that  of  the 
output  plate  of  a  trigger  in  the  on 
condition,  some  60  volts  higher 
than  for  the  off  condition.  Then 
each  trigger  has  its  R,  connected 
to  the  output  plate  of  the  trigger 
whose  past  condition  it  is  meant 
to  assume  on  the  occasion  of  a 
transfer.  Such  occasion  is  marked 
by  the  application,  simultaneously 
to  all  triggers  in  the  register,  of 
a  reset  signal,  followed  (after  a 
delay  not  substantially  greater 
than  the  product  R.C,.)  by  a  posi¬ 
tive  pulse  to  the  grids  of  all  ad¬ 
vance  triodes  coupled  to  the  reg¬ 
ister. 

No  advance  triode  plate  whose 
R,  connection  is  to  the  output  plate 
of  a  trigger  that  was  off  prior  to 
the  re.set  signal  could  draw  cur¬ 
rent  when  its  grid  was  pulsed,  so 
all  triggers  C.-coupled  to  such 
plates,  remain  reset  or  off,  jqst 
like  their  /?, -connected  triggers 
had  been  prior  to  the  reset-advance 
signal  pair.  However,  some  60  volts 
more  positive  potential  prevailed 
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at  any  advance  triode  plate  whose 
R,  connection  is  to  the  output  plate 
of  a  trigger  which  had  been  on 
prior  to  the  reset  signal.  Although 
the  reset  started  an  exponential 
decay  of  that  potential,  enough  was 
left  at  the  instant  of  the  advance 
signal  to  enable  the  resultant  ad¬ 
vance  plate  current  impulsive  dis¬ 
charge  of  C,  to  turn  on  the  con¬ 
nected  trigger. 

Pulse  Progression 

Kach  trigger  output  plate  may 
be  considered  the  transfer  load  out¬ 
put  or  TLO  terminal,  and  the  end 
of  the  R,  connecting  thereto  would 
be  the  transfer  load  input  or  tli 
terminal  for  the  next  trigger  in  the 
line  of  transfer. 

Figure  S  shows  the  potential 
variation  with  time  at  the  originat¬ 
ing  TLI  of  the  PASS  (til  80-1)  when 
starting  to  load  the  binary  digits 
1110010  — .This  would  be  the  case 
if  binary  111001  (57)  were  to  be 
finally  loaded  into  col.  1,  and  a 
binary  number  starting  with  0x32 
were  destined  for  col.  2.  To  illus¬ 
trate  the  time  progression  of  these 
binary  digits  through  the  transfer 
register,  the  voltages  resulting  at 
the  other  triggers  along  the  line 
of  transfer  are  shown  on  the  same 
time  base. 

The  value  of  R.  is  sufficiently 
’  great,  that  the  transfer  circuitry 
between  stages  has  no  effect  on  the 
counter  operation.  The  latter  is 
obtained  via  C,  and  R,  whose  ratio 
is  as  low  as  will  .safely  effect  count¬ 
ing,  and  whose  product  is  less  than 
the  duration  of  the  re.set  signal. 
During  transfer,  the  reset  signal 
maintains  final  control  over  the 
spurious  signals  produced  by  the 
counter  coupling  C,  and  R,  when 
an  on  place  is  re.set. 

It  may  be  seen  in  Fig.  3  that 
whenever  1  is  loaded  into  a  trig¬ 
ger,  its  next  respon.se  to  a  transfer 
signal  pair  includes  a  negative 
pulse.  Whenever  a  0  is  loaded,  the 
next  transfer  response  contains  no 
such  negative  pulse. 

Any  voltage  pattern  at  one  stage 
is  duplicated  in  the  next  stage  one 
transfer  signal  pair  later.  It  is 
generally  known  that  triggers  of 
the  common  grid  return  typie  count 
negative  input  pulses,  ignoring 
positive  pulses  of  similar  amplitude. 


Before  the  circuits  were  described 
in  detail  it  was  stated  that  a  ring 
counter  and  associated  gates  serve 
the  purpase  of  counting  phototube 
pulses  into  each  column  beginning 
one  pulse  later  than  in  the  preced¬ 
ing  column.  This  in  function  is 
true  and  was  at  the  time  the  clear¬ 
est  way  of  conveying  the  idea.  It 
may  be  .seen  now,  however,  that  a 
series  of  80  triggers  arranged  in 
serial  transfer  fashion  will  quite 
simply  serve  the  same  printer  com¬ 
mutator  purpo.se. 

The  printer  (commutator)  load 
input  potential  at  PLI  is  maintained 
positive  by  a  predetermined  counter 
for  only  the  first  64  pulses  from 
the  phototube  unit  which  supplies 
printer  commutator  signal  pairs 
until  the  last  trigger  in  the  com¬ 
mutator  (col.  1)  has  received  its 
64th  1  and  a  clearing  0.  Then  the 
predetermined  counter  is  reset  au¬ 
tomatically  for  the  next  line. 

Practical  Aspects 

Usually  less  than  64  characters 
are  required  in  the  type  font,  which 
typically  comprises  47  alphanumeric 
symbols.  In  this  typical  ca.se,  the.se 
characters  may  be  coded  from  63 
down  to  17  inclusive,  and  the  space 
(no  character  to  be  printed)  may 
then  be  assigned  the  code  16  or 
any  lower  value.  The  predeter¬ 
mined  counter  controlling  the  num¬ 
ber  of  I’s  loaded  into  the  print  com¬ 
mutator  will  be  set  at  47.  This 
provides  for  energizing  the  ham¬ 
mer  in  any  column  coded  from  63 
(energized  by  the  64  — 63=  1st 
pulse)  down  to  17  (energized  by 
the  64  — 17=47th  pulse),  and  fails 
to  energize  the  hammer  in  any  col¬ 
umn  coded  16  or  le.ss  i  requiring 
64—16  =  48  or  more  pulses  to  pro¬ 
duce  the  hammer  energizing  64th 
or  turn-over  count  in  such  column). 

It  is  not  neces.sary  to  encode  the 
characters  in  contiguous  sequence 
from  63  down.  Any  values  or 
groups  of  values  may  be  skipped 
so  long  as  corresponding  skips  are 
made  in  spacing  the  characters  in 
the  type  font  about  the  print  wheel. 
The  leading  space,  as  the  wheel 
rotates,  is  assigned  the  value  63, 
and  the  following  spaces  each  one 
less.  To  secure  the  ability  to  with¬ 
hold  printing  where  a  space  in  the 
printed  line  is  wanted,  it  is  only 


FIG.  1 — ArtUI'i  drawing  oi  priatar 
ihowt  positions  ol  tTP*  whool  and  print¬ 
ing  hanunsrs.  Photoslsctric  pulss  gsnsr- 
atoi  disk  is  bonsath  typo  whsot 


FIG.  2 — Simplitisd  schematic  oi  two  oi 
the  eighty  6-stage  counters.  Note  use 
oi  akbrsTialed  symbol  ior  double- 
triods  trigger  pairs 

necessary  that  the  code  value  zero 
be  una.ssigned  to  any  character, 
thus  leaving  63  spaces  where  63 
or  less  characters  may  be  coded  in 
any  order  what.soever,  with  the 
location  of  blanks  wherever  de¬ 
sired. 

This  gives  almost  unlimited  lati- 
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TLlSO't 
TLOeO-l/TLieO-2 
TL0B0-2/TU8a-* 
^000-4/1080-8 
TLOeo-e/TU0o-»€ 
TLO0O-I6/TO8O-32 
TLO0O-32/raT9- J 
TtOT9-l/TU78-2 


FIG.  3 — Timing  diagram  thows  spacing  and  duration  of  puUet  in  a  typical  section 
of  control  circuit 


tilde  to  the  encodinK.  permittinit 
use  with  systems  in  which  codes 
are  already  assijrned.  It  permits 
use  of  codes  designed  for  various 
checking  or  automatic  verification 
methods  as  in  computers  or  busi¬ 
ness  machines.  The  code  may  be 
chanpred  as  often  as  desired  for 
maintaining  privacy,  as  in  terminal 
equipment  for  a  high-speed  radio 
link;  it  is  only  necessary  to  change 
print  wheels  for  each  change  in 
code. 

Parallel  Input 

It  will  be  recalled  that  pass 
stands  for  printer  actuating  serial 
storage.  The  unit  loads  completely 
serially  from  a  single  input  chan¬ 
nel.  Of  course,  if  a  6-channel  input 
is  available,  these  six  inputs  may 
be  transferred  broadside,  instan¬ 
taneously,  to  six  triggers  whose 
content  is  then  scanned  out  serially 
under  control  of  a  chain-of-6  pulse 
generator  fast  enough  to  complete 
the  scan  before  the  next  broadside 
signal.  Such  a  6-parallel-input-to- 
serial-transfer-output  converter  has 
been  u.sed  for  some  time  to  load 
a  PASS  unit  from  6-level  perforated 
tape. 

Conversely,  a  printer-actuating 
parallel  storage  may  as  easily  be 
made  with  6  TLI  terminals  for 
transferring  the  binary  I’s  straight 
across,  column  to  column,  and  the 
2’s,  4’s,  8’s,  16’s,  and  32’s  similarly, 
each  from  its  own  TLI,  and  all  six 
at  the  same  time.  This  unit  would 
be  adapted  to  single  channel  input 
by  the  converse  of  the  converter 
mentioned  above.  The  single  chan¬ 
nel  would  serially  load  six  trig¬ 
gers  whose  content,  under  control 
of  a  6-scalar,  would  be  instantly 
transferred  broadside  to  the  six 
TLi’s,  in  time  to  permit  the  six 
triggers  to  resume  uninterrupted 


reception  over  the  single  input. 

An  inherent  property  of  the  pass 
unit  that  contributes  to  its  ver¬ 
satility  is  that  it  has  no  speed  or 
frequency  of  its  own.  Information 
can  be  transferred  in  or  out  under 
timing  control  of  any  external  de¬ 
vice.  A  single  transfer  can  be  made 
(information  shifted  one  binary 
digit),  or  six  transfers  (informa¬ 
tion  .shifted  one  column),  and  the 
process  suspended  indefinitely.  Or 
the  480  binary  digits  may  be  loaded 
serially  in  less  than  fifty  millisec¬ 
onds.  In  the  case  of  a  unit  with 
six  parallel  inputs,  the  loading  time 
would  be  less  than  ten  milliseconds. 

Although  the  sy.stem  will  work 
with  just  one  set  of  type,  two  iden¬ 
tical  sets  are  used  to  provide 
additional  time  for  loading  the 
electronic  storage.  One  set  of  type 
is  used  to  print  the  first  forty  col¬ 
umns  of  information  and  the  other 
.set  is  used  to  print  the  second  forty 
columns ;  therefore  one-half  of  the 
electronic  storage  can  be  loaded 
while  the  other  half  is  printing  out. 
A  complete  line  of  80  characters 
is  printed  in  less  than  one  revolu¬ 
tion  of  the  type  wheel  and  the 
paper  is  then  indexed  upward  for 
the  next  line  during  the  rest  of 
the  turn. 

Faster  as  well  as  slower  versions 
are  being  considered.  Among  these 
is  a  printer  which  can  print  two 
or  more  lines  at  a  time.  This  would 
require  two  or  more  type  wheels 
and  two  or  more  rows  of  hammers 
.spaced  a  line  apart.  In  a  slower 
character-at-a-time  version,  the  ro¬ 
tating  type  wheel  can  be  made  to 
advance  from  one  edge  of  the  paper 
to  the  other  being  struck  through 
the  paper  and  inked  ribbon  by  a 
single  hammer  advancing  with  it. 
In  another  version  the  paper  moves 
from  side  to  side  on  a  carriage 


past  the  rotating  type  wheel. 

The  principle  described  promises 
to  find  wide  application  in  the  fields 
of  communication,  computation, 
data  handling,  magazine  address¬ 
ing,  and  business  form  preparation. 

In  the  communication  field  it  can 
be  used  on  a  standard  telegraph 
line  circuit  or  narrow-band  radio 
channels.  Many  radio  communica¬ 
tions  can  be  .sent  only  at  certain 
times  because  of  tropospheric  con¬ 
ditions  and  therefore  require  an 
uneconomical  amount  of  equip¬ 
ment  to  meet  these  peaks.  These 
messages  can  now  be  recorded  on 
magnetic  tape,  transmitted  at  ex¬ 
tremely  high  speeds,  and  received 
by  the  “Flying  T.i-pewriter.” 

Modern-day,  high-speed  com¬ 
puters  can  digest  data  and  compute 
at  fantastically  high  rates  but 
overall  efficiency  has  been  seriously 
limited  by  the  need  for  high-speed 
output  devices.  The  Typewriter  will 
meet  this  need  and  its  associated 
electronic  storage  should  find  wide 
application  in  arithmetic  and  for¬ 
mat  programming. 

The  new  printer  in  combination 
with  magnetic  storage  sy.stems  will 
make  it  possible  to  keep  magazine 
subscription  lists  up-to-date  and 
prepare  the  address  strips  at  the 
high  rates  necessary. 

Development  of  the  printer  is 
part  of  the  evolution  which  engi¬ 
neers  and  businessmen  alike  pre¬ 
dict  will  .soon  bring  everyday  appli¬ 
cation  of  electronic  data  handlers 
to  problems  in  industry,  business, 
and  government.  In  the  next  in¬ 
dustrial  revolution — the  office  rev¬ 
olution  —  all  clerical  handling 
problems  will  become  automatic. 
Computers  coupled  with  high-speed 
printers  will  soon  keep  business 
accounts,  run  continuous  .sales  rec¬ 
ords,  handle  entire  payrolls,  com¬ 
pute  and  .send  out  bills,  keep 
running  inventories,  .schedule  pro¬ 
duction,  and  serve  as  vast  filing 
systems. 

The  flying  tvpewriter  principle 
was  conceived  by  John  T.  Potter. 
The  principal  engineering  was  per¬ 
formed  by  P.  C.  Michel,  Director 
of  Research  at  Potter  Instrument 
Company. 
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Voltage-Limiting  Circuit 

High-gain  d-o  amplifiers  with  large  negative  feetlhaek  provide  very  rapid  switching  for 
this  precisely  controlled  limiting  circuit.  Develo|)ed  for  limiting  variable  voltages  to 
sjjecific  ranges  in  the  REAC  computer,  the  circuit  has  general  applications 

By  FRANK  R.  BRADLEY  and  RAWLEY  P.  McCOY 

RtevtB  /n«trume>iY  Corp. 

Sew  York,  S.  V. 


The  limiting  property  of  the  to  decrease  the  total  current  conditions  of  this  circuit;  either  fT, 

circuit  to  be  described  depends  through  the  load  resistor  to  increase  is  positive  with  respect  to  E,  or 

upon  two  factors,  the  action  of  a  the  output  potential  and  it  is  im-  vice  versa. 

high-gain  pha.se-inverting  d-c  amp-  possible  to  reverse  the  current  flow  Consider  the  case  in  which  E,  is 
lifier  in  holding  its  input  grid  at  a  in  either  tube.  more  positive.  Tube  A,  by  virtue 

virtual  ground,  and  the  one-way  Thus  the  operator  who  is  trying  of  the  feedback  action,  conducts  re¬ 
current  carrying  capability  of  to  reach  the  higher  voltage  will  re-  ducing  E,  sufficiently  to  hold  at 
vacuum  tubes.  duce  plate  current  flow  through  the  virtual  ground.  Tube  B  attempts 

In  analog  computer  applications  it  tube  he  controls  and  in  the  limit  will  to  increase  E,  to  hold  e„  at  ground, 

is  desirable  to  have  extremely  sharp  cut  the  tube  off,  in  which  condition  However,  it  can  only  conduct  in  one 
and  precise  limiting  circuits  to  en-  the  other  operator  will  still  be  able  direction.  Even  with  tube  B  plate 
able  the  simulation  of  discontinuous  to  cause  sufficient  plate  current  flow  current  cut  off.  Tube  A,  by  itself, 
phenomenon  such  as  a  control  com-  through  his  tube  to  drop  the  output  drives  the  plate  voltage  negatively 
ing  against  a  stop  or  a  gust  of  wind,  voltage  to  the  desired  value.  as  required  to  hold  e„  at  zero. 

Consider  Fig.  1.  If  e,  goes  i  •  •  •  Thus,  as  long  as  £7,  is  positive 

slightly  positive,  V.  goes  highly  uniting  re.spect  to  E„  the  E,  input  con- 

negative  becau.se  of  the  high  gain  Two  feedback  amplifiers,  as  trols  £7,.  When  £7,  is  negative  with 

and  phase  inversion  of  the  ampli-  shown  in  Fig.  1,  may  be  used  to  per-  respect  to  £7,,  by  the  same  action 

fier.  The  resultant  voltage  division  form  the  .sensing  function  of  the  £7,  controls  E^  The  transfer  of 

of  V,  and  V,  across  K,.  and  drives  operators  de.scribed  in  Fig.  2.  Con-  control  from  one  input  to  the  other 

e,  in  a  negative  direction,  back  sider  the  circuit  shown  in  Fig.  3.  takes  place  over  a  very  small  change 

towards  zero.  In  the  same  fashion.  Amplifier  1  and  tube  A  form  a  in  voltage  difference  between  E, 
if  e,  goes  .slightly  negative,  V,  goes  three-stage  amplifier  as  do  ampli-  and  £7,  because  of  the  high  gain  of 
highly  positive,  again  driving  e,  fier  2  and  tube  B.  From  the  the  amplifiers.  The  switching  volt- 
back  towards  zero  by  the  voltage  previous  description  of  feedback  age  difference  is  approximately  the 
division  across  the  feedback  and  amplifiers  it  is  evident  that  both  maximum  amplifier  voltage  swing 
input  resistor.  Thus  the  output  amplifiers  will  attempt  to  maintain  divided  by  the  amplifier  voltage 
voltage  rides  at  the  d-c  level  that  their  respective  input  grids  at  zero  gain. 

results  in  essentially  zero  voltage  potential.  There  are  two  operating  This  then  provides  a  mechanism 
at  the  input  grid.  The  amplifier 
may  be  considered  as  a  voltage 
.servo  that  maintains  a  null  at  its 
input  grid  by  virtue  of  current 
feedback. 

If  in  a  parallel  circuit  such  as  is 
illustrated  in  Fig.  2,  two  people 
are  told  to  manipulate  the  potenti¬ 
ometers  R,  and  R.,  one  so  that 
the  output  potential  is  more 
positive  than  -t-200  volts  and  the 
other  one  so  that  the  output  poten¬ 
tial  is  less  positive  than  200  volts, 
the  operation  trying  for  the  less 
positive  potential  will  be  successful.  FIG.  I— BoMc  circuit  showlaq  how  •,  FIG.  2— Oporolot  trying  for  lowoM  Tolt- 
This  is  true  because  it  is  necessary  tontU  towordc  zero  voltag*  motor  roodlag  wlU  bo  ouccoosful 
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FIG.  6 — A  zero^drilt  balancinq  ompliliet  Is  used  lor  greatsr  precision 


of  negative  limiting.  The  negative 
limit  is  applied  at  one  input  and  the 
variable  voltage  to  be  limited  at  the 
other.  When  the  variable  voltage 
is  more  positive,  it  controls  the  out¬ 
put,  E,.  When  the  variable  voltage 
is  more  negative,  the  limiting  volt¬ 
age  controls  the  output.  Note  that 
there  is  no  requirement  that  the 
limit  voltage  be  a  fixed  voltage. 

Positire  Limiting 

A  variation  of  the  circuit  that 
provides  positive  limiting  is  shown 
in  Fig.  4.  Again  the  circuit  con¬ 
sists  of  two  three-stage  d-c  ampli¬ 
fiers  with  feedback  resistors  con¬ 
nected  from  the  output  back  to  the 
input  grids.  In  this  case,  however, 
the  amplifiers  have  a  common  third 
stage  and  a  common  load  resi.stor 
for  the  second  stage.  Again  there 
are  two  possibilities  that  either  F, 
or  E,  may  be  the  more  positive  volt¬ 
age.  Consider  the  case  where  E,  is 
positive  with  respect  to  E^. 

The  three-stage  amplifier  consist¬ 


ing  of  amplifier  2,  tube  B  and  tube 
C  function  to  hold  e,,  at  virtual 
ground.  The  remaining  three-stage 
amplifier  consisting  of  amplifier  1, 
tube  A,  and  tube  C,  if  independent, 
would  attempt  to  hold  c„  at  zero. 
But  because  of  the  fir.st  amplifier, 
E,  is  not  sufficiently  negative  to 
buck  out  Ei. 

The  voltage  e„  is  therefore  posi¬ 
tive  and  the  input  to  tube  A  accord¬ 
ingly  negative  (relative  to  the  input 
to  tube  B).  Tube  A  draws  less  cur¬ 
rent  through  the  common  plate  load. 
However  tube  A  can  only  be  cut  off 
and  tube  B  can  still  draw  enough 
current  to  drop  the  input  to  tube 
C  as  required  to  drive  E,  sufficiently 
positive  to  buck  out  £7,.  The  output 
voltage  E,  is  thus  completely  con¬ 
trolled  by  El.  When  E,  is  positive 
with  respect  to  E„  the  condition  re¬ 
verses  and  the  output  voltage  is  con¬ 
trolled  by  E,. 

Both  positive  and  negative  limit¬ 
ing  depend  on  the  fact  that  the  con¬ 
ducting  member  of  the  paralleled 


pair  of  tubes  can  draw  sufficient 
plate  current  to  drive  the  common 
output  voltage  as  required  to  buck 
out  the  input  voltage  controlling  the 
conducting  tube.  The  input  volt¬ 
age  that  is  not  in  control,  however, 
can  only  cut  off  its  member  of  the 
paralleled  pair  as  the  high-gain 
amplifier  attempts  to  maintain  its 
input  grid  at  zero. 

Output  Control 

Thus  in  this  circuit  the  negative 
voltage  controls  the  output  voltage. 
The  positive  limit  is  applied  to 
input  and  the  variable  voltage  to  be 
limited  at  the  other.  When  the 
variable  voltage  is  more  negative  it 
controls  the  output,  E,.  When  the 
variable  voltage  is  more  positive, 
the  limiting  voltage  controls  the 
output.  Again,  as  in  the  case  of 
negative  limiting,  the  limit  voltage 
need  not  be  fixed  voltage. 

The  positive  limiting  circuit  and 
the  negative  limiting  circuit  may 
be  combined  as  shown  in  Fig.  5 
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to  provide  both  positive  and  nega¬ 
tive  limiting.  The  voltage  to  be 
limited,  controls  the  paralleled 
output  of  tubes  C  and  D  when  it 
is  negative  with  respect  to  the  posi¬ 
tive  limit,  E^,.  The  output  of  the 
paralleled  tubes  A  and  B  is  in  turn 
controlled  by  the  output  of  C  and  D 
when  it  is  positive  with  respect  to 
the  negative  limit  E„,.  Thus  when 
E,„  lies  between  E,,,  and  E,,„  the 
output  voltage  E,  is  controlled  by 
E„r.  Outside  of  these  limits  it  is 
controlled  by  either  the  positive  or 
negative  limit 

Zero-Drift  LimHittg 

For  more  precise  limiting,  a  zero- 
drift  amplifier  may  be  used.  This 
circuit,  shown  in  Fig.  6,  uses  a 
chopper  in  conjunction  with  an 
auxiliary  a-c  amplifier.  Any  voltage 
existing  at  the  input  grid  is  chopped 
into  a  60-cycle  signal  and  amplified. 
The  output  is  half-wave  rectified  by 
the  same  vibrator  and  the  filtered 
output  coupled  to  the  first  stage  of 
the  d-c  amplifier  proper  where  it  is 
added  to  the  direct-coupled  input 
signal  by  means  of  the  common 
cathode  resistor. 

The  auxiliary  amplifier  has  a  d-c 
gain  of  about  1,000.  Since  it  is  in 
series  with  the  basic  amplifier,  be¬ 
tween  the  junction  of  the  input  and 


FIG.  7 — Cathode  follower  oroide  long¬ 
time  discharge  of  Ci 


FIG.  8 — Change  of  limit  potential  can  he 
provided 


feedback  resistor  and  the  basic  am¬ 
plifier,  the  combination  has  a  d-c 
gain  that  is  the  product  of  the  gains 
of  the  two  amplifiers  (about 
30  X  10‘).  Moreover  the  auxiliary 
amplifier  is  drift  free  so  that  the 
drift  voltage  is  less  by  a  factor  of 
1,000.  This  circuit  always  holds  the 
drift  voltage  at  the  input  to  less 
than  two  millivolts,  and  usually  less 
than  one  millivolt. 

Frequency  Response 

Use  of  this  amplifier  for  limiting 
introduces  a  problem  of  long  recov¬ 
ery  time  from  a  limit  condition.  It 
is  therefore  impractical  to  use  this 
amplifier  directly  for  limiting.  Two 
of  the  three  amplifiers  in  the  limit¬ 
ing  setup  (Fig.  5)  have  an  appre¬ 
ciable  voltage  at  their  input  be¬ 
cause  the  output  voltage  holds 
only  the  input  grid  of  the  amplifier 
that  is  controlling  it  at  zero.  The 
output  of  the  balancing  amplifier 
section  of  two  of  the  amplifiers  is 
a  large  d-c  voltage  that  charges  C, 
(Fig.  6)  accordingly. 

The  time  constant  of  R,  and  C, 
is  25  seconds  for  stability  so  that 
when  the  variable  voltage  cros.ses 
a  limit,  there  will  be  a  long  delay 
while  the  limiting  amplifier  capaci¬ 
tor  discharges  before  it  effectively 
maintains  the  limit.  The  variable 
voltage  amplifier  has  the  .same  diffi¬ 
culty  when  the  variable  voltage 
crosses  the  limit  in  the  opposite  di¬ 
rection,  going  again  into  its  per- 
mi.ssible  range. 

Cathode  Follower  Added 

This  difficulty  is  obviated  by  us¬ 
ing  a  cathode  follower  and  diode 
connected  with  the  basic  amplifier 
as  shown  in  Fig.  7.  The  additional 
cathode  follower  produces  no  change 
in  the  amplifier  action  as  the  input 
grid  is  maintained  at  a  virtual 
ground  by  the  high-gain  action 
feedback  resistor.  However  the 
cathode  follower  can  only  provide 
positive  output  voltage  (since  its 
cathode  is  returned  to  ground). 
Thus  the  output  voltage  has,  as  its 
negative  limit,  ground  potential,  at 
which  output  the  cathode  follower 
is  cut  off. 

If  a  more  negative  output  voltage 
is  required,  the  input  to  the  grid 
of  the  cathode  follower  tends  to  go 
more  negative  than  the  cutoff  volt¬ 
age  of  the  triode.  However  when 


the  d-c  amplifier  output  goes  more 
than  20  volts  negative  (as  it  will  if 
the  feedback  current  via  R,  cannot 
hold  e,  ground)  the  cathode  of  the 
diode  goes  below  ground  and  it 
starts  to  conduct.  This  provides  an 
alternate  feedback  path  for  the  d-c 
amplifier,  which  adjusts  its  output 
voltage  so  that  the  current  flow 
through  the  diode  and  20K  resistor 
hold  e,  at  ground).  Thus  the  output 
voltage  is  limited  at  ground  while 
e,  is  maintained  at  zero  by  the 
alternate  feedback  path  that  be¬ 
comes  operative  when  the  limit  is 
reached.  This  prevents  C,  from  ac¬ 
cumulating  a  large  charge. 

Sharper  Limiting 

The  circuit  of  Fig.  7  gives 
sharper  limiting  than  that  of  Fig.  3 
because  the  amplifier  gain  is  greater 
by  a  factor  of  1,000  and  there  is  no 
transition  while  one  tube  is  cut  off 
and  the  other  starts  to  conduct. 
Limit  voltages  other  than  zero  can 
be  obtained  by  returniag  the  ca¬ 
thode  follower  to  the  desired  limit 
potential  as  shown  in  Fig.  8. 

There  are  some  loading  considera¬ 
tions  in  this  case  since  the  output 
stage  ground  return  is  completed 
through  the  limit-setting  potentio¬ 
meter.  First,  in  operation,  when 
V,  is  not  being  limited,  potentiome¬ 
ter  loading  is  not  a  problem  since 
1’.  is  automatically  maintained  at 
the  correct  value  by  virtue  of  feed¬ 
back  through  R,.  In  the  limiting 
condition  the  tube  is  cut  off  and 
the  limit  voltage  supplied  from  the 
potentiometer. 

In  this  case  the  source  of  Ft,  has 
an  impedance  of  between  10  and 
11.25K  (assuming  negligible  im¬ 
pedance  in  the  reference  voltage 
supply).  In  the  RE  AC  application, 
Ri  is  of  the  order  of  1  megohm  as 
is  R,.  Note  that  R,  is  returned  to 
the  amplifier  input,  which  is  essen¬ 
tially  ground.  This  means  that  a 
lOK  source  is  working  into  a  500K 
load.  The  value  of  V,  is  accordingly 
slightly  different  from  Ft.  This 
presents  no  difficulty  however  since 
in  operation  Ft  is  set  for  limiting 
at  the  desired  value  of  F.. 

The  use  of  a  diode  to  provide  an 
alternate  feedback  path  in  the  man¬ 
ner  of  Fig.  7  was  developed  by 
R.  Ragan  of  the  Instrumentation 
Laboratory  of  the  Massachusetts 
Institute  of  Technology. 


ELECntONICS-Moy,  1952 


123 


■I  ■ 


INITIAL  NgAT 


.EXISTING  WElOINC  CONTROL 


normally  open 
.contactor 


TiNAL 

HEAT 


IQQQJ'^S 


tOQQjTs 


HEAT. 


(Tjmri 


normally  closed 
CONTACTOR 


Phased  phased 

HALF-ON  FULL-ONi 


PHASED 

ALMOST 

OFF 


POSITIVE 


ZERO 

eiAs 


negative) 


Slop*  control  panel  has  three  adjustments,  labeled  CYCLES  FIG.  1 — Waveforms  and  circuit  of  new  accessory  control  for  stondord 
TO  FINAL  HEAT.  IN-OUT  and  HEAT  START — PERCENT  synchronous  and  nonsynchronous  electronic  controls  for  resistance 
FINAL  CURRENT  welding  of  difficult  or  heretofore  impossible  jobs 
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SLOPE  CONTROL 


heat  F41ASE- SHIFT  CIRCUIT 

LIMIT  1  _ _ 


SLOPE  CONTROL  CIRCUIT 


GENERAL^;  electric 


Technique  reduces  rejects,  reduces  machine  maintenance  and  speeds  up  work.  Back-to- 
haek  thyratrons  serve  as  automatically  varying  resistor  across  heat  control  of  welder  to 
make  the  a-c  welding  current  increase  gradually  from  its  initial  value  to  the  final  value 


By  reducing  rejects  or  reducing 
machine  maintenance,  slope 
control  in  resistance  welding  has 
made  many  difficult  production 
welds  possible.  Primarily,  where 
the  initial  resistance  of  the  weld  is 
high  or  inconsistent,  such  as  in 
spot-welding  aluminum  or  in  projec¬ 
tion  welding  generally,  the  gradual 
increase  of  welding  current  im¬ 
proves  welding  consistency  and 
quality. 

Increasing  the  welding  curre.nt 


By  W.  B.  HILLS 

Cor¥trol  />tt'tAtoN« 

(itneral  Klectric  Co. 

Schenectady,  S.  Y. 

gradually  from  its  initial  value  to 
its  final  value  produces  a  slope  on 
the  envelope  of  the  current  wave,  as 
indicated  in  P'ig.  lA.  Adjustments 
for  the  welding  cycle  are  the  over¬ 
all  weld  time,  initial  and  final  heats, 
and  the  time  of  rise  to  final  heat 
(slope  time). 

The  slope  control  circuit  is  ap¬ 


plied  to  the  phase-shift  heat  control. 
By  controlling  the  firing  of  the 
power  tubes  in  the  contactor,  the 
magnitude  (rms)  of  the  welding 
current  can  be  varied  from  its  full 
sine-wave  value  (100  percent)  to 
20  percent  of  this  value.  (This  is 
a  change  in  heating  of  from  100 
percent  to  4  percent.)  This  con¬ 
trolled  firing  is  generally  obtained 
by  phase-shifting  the  triggering 
voltage  of  each  power  tube  with  re¬ 
spect  to  its  anode  voltage. 


for  Resistance  Welding 


Slop*  control  unit  at  low*i  lait.  IncoiporotMl  in  wolding  control  cabin*!,  h*r*  p*nnits  w*ldinq  chrom*-plat*d  b*r7llium-copp*r  spring 
•trip  to  tt**M>ack*d  silvor  contact.  rnooUnq  Nary  spociilcotions  that  th*  chrom*  plating  b*  undisturbod  by  woiding.  This  installation 
is  in  Ih*  Schonoctady  plant  oi  th*  G-E  Control  DiTisions 


In  the  basic  phase-shift  heat  con¬ 
trol  circuit  of  Fig.  IB,  transformer 
r,  is  in  phase  with  the  anodes  of  the 
power  tubes.  Transformer  T:,  which 
does  the  triggering,  is  phase-shifted 
by  C,  and  several  variable  resistors 
in  series  for  control  of  the  final 
heat,  the  full  heat  limit  (the  final 
heat  calibration  or  power  factor 
adjustment)  and  the  initial  heat 
adjustment  of  the  slope  control 
circuit.  In  this  circuit,  increasing 


resistance  delays  firing  and  reduces 
the  current  (heat). 

The  .slope  control  circuit  can  be 
thought  of  as  a  resistance  that  is 
varied  automatically  from  its  initial 
resistance  to  essentially  zero  re¬ 
sistance.  This  effect  can  be  pro¬ 
duced  by  varying  the  current 
through  the  back-to-back  thyra- 
trons  across  the  initial  heat  resist¬ 
ance.  Impressed  on  the  grid  of  each 
tube  is  the  combined  a-c  voltage  of 


EXAMPLES  OF  COST  CUTTING  APPLICATIONS 


1.  At  Lyncli  Brothers  pUint  in  Pine  Meodows, 
Conn.,  the  need  orose  to  weld  two  pieces  of 
soft  0.064-inch  24-SO  alMminum.  Using  ston- 
dord  single-phose  welders  with  synchronous 
control  but  without  slope  control,  only  52  welds 
could  be  obtoined  without  cleoning  the  elec¬ 
trodes.  Addition  of  slope  control  increosed  this 
to  0  minimum  of  800  spots  between  cleonings. 

2.  In  o  GE  mochine  shop  it  wos  necessory 
to  seol  off  0  %-inch  diometer  stoinless  steel 
tube  hoving  40-mil  woll  thickness.  The  seoled 
end  hod  to  be  gos-tight  ond  successfully  hold 


less  thon  I  micron  of  vocuum.  With  other 
welding  procedures  the  reiect  rote  wos  over 
50  percent,  but  oddition  of  slope  control  gove 
successful  welds  with  less  thon  5  percent 
rejects. 

).  The  City  Auto  Stomping  Co.  in  Toledo 
produce  engine  hoods  requiring  projection 
welding.  Becousc  of  weld  splutter,  three  men 
hod  to  polish  the  ports  to  get  occeptonce  by 
Intemotionol  Horvester.  Slope  control  reduced 
metol  eipulsion  so  greoHy  thot  polishing  wos 
no  longer  necessory. 


T,  and  the  d-c  bias  of  C,.  The  volt¬ 
age  of  T,  is  fixed  at  90  degrees  lag¬ 
ging  the  anode  voltage,  while  con¬ 
trol  is  obtained  by  varying  the  d-c 
bias  of  Cj  from  negative  to  positive. 

With  a  negative  bias  the  thyra- 
tron  is  phased  almost  off  as  in  Fig. 
1C,  thus  pa.ssing  very  little  current 
and  being  equivalent  to  a  high  re¬ 
sistance  in  the  phase-shift  circuit. 
As  the  bias  is  made  more  positive, 
the  thyratron  turns  on  earlier  and 
earlier  in  the  cycle  and  the  effective 
resistance  in  the  phase-.shift  circuit 
decreases  to  essentially  zero. 

In  the  circuit  of  Fig.  IB  the 
normally  closed  contact  of  relay  CR 
keeps  Ct  charged  negatively.  At 
the  beginning  of  the  weld,  relay 
CR  picks  up  and  C,  is  connected  to 
a  positive  source  through  potenti¬ 
ometer  P,.  The  time  for  C,  to 
change  its  charge  from  the  negative 
(thyratrons  phased  off)  to  the  posi¬ 
tive  (thyratrons  phased  fully  on) 
condition  is  the  slope  time  and  is 
determined  by  the  time  constant  of 
Pi  and  Ck  hence  P,  adjusts  the  slope 
time. 
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ORGAN-PIPE 


Experimental  model  oi  the  orqan-pipe  scanner 


Many  radar  systems  require  a 
means  for  rapidly  scanning 
the  antenna  beam  over  a  volume  in 
space.  One  of  the  solutions  to  this 
problem  in  the  microwave  field  is 
known  as  an  organ-pipe  scanner. 

A  feed  horn,  a  transition  region 
and  an  aperture  are  the  three 
fundamental  components  of  an 
organ-pipe  scanner.  Energy  is  in¬ 
troduced  into  the  feed  horn,  passes 
through  the  transition  region  and 
appears  at  some  point  on  the  aper¬ 
ture.  Different  portions  of  the 
aperture  are  used  and  apparent  mo¬ 
tion  along  the  aperture  is  achieved 
by  means  of  a  rotation  of  some  ele¬ 
ment  in  the  system.  Scanning  of 
the  antenna  beam  takes  place  when 
the  aperture  is  made  to  coincide 
with  a  curve  on  the  focal  surface  of 
an  objective. 

Experimental  Model 

It  was  decided  to  use  a  rotating 
horn  system  for  rapid  scanning. 
The  principle  of  the  rotating  horn 
is  shown  in  Fig.  1.  Design  of  the 
scanner  made  use  of  36  standard  1 
by  1-in.  waveguide  channels.  The 


completed  experimental  model  is 
shown  in  Fig.  2  and  the  above 
photograph. 

Referring  to  Fig.  2,  the  channels 
in  the  middle,  closest  to  the  aper¬ 
ture  line,  are  carried  to  the  edges 
of  the  aperture  and  the  others  fill  in 
as  shown.  The  guides  can  be 
crossed  only  if  the  feed  circle  and 
the  aperture  line  are  in  different 
planes.  This  convolution  simplifies 
the  phasing  problem  and  offers  no 
great  mechanical  difficulty. 

To  permit  a  correction  of  path 
length  in  each  channel,  a  180-deg 
H-bend  was  used  making  it  feasible 
to  vary  path  lengths  in  the  course 
of  experiments. 

Despite  the  bulk  and  apparent 
complexity  of  the  system,  the  organ- 
pipe  scanner  can  be  constructed 
simply  and  is  lighter  and  more 
mechanically  feasible  than  other  ex¬ 
isting  feed  systems.  It  has  good 
impedance  qualities  as  well  as  a 
small  amount  of  dead  time.  More¬ 
over,  during  dead  time,  the  scanner 
still  offers  a  good  impedance  match 
to  the  magnetron. 

Experimental  data  showed  that 


FIG.  1 — Source  motion  produced  by 
leed-hom  rotation 


the  main  beam  from  the  scanner 
did  not  vary  with  feed-horn  rota¬ 
tion  when  the  horn  dimension  was 
equal  to  three  and  to  four-channel 
widths.  This  beam  did  change 
slightly  when  only  two  elements 
were  fed.  In  all  cases,  the  beam 
width  was  equal  to  that  which  could 
be  obtained  from  standard  horns 
whose  apertures  were  equal  to  the 
energized  parts  of  the  scanner  aper¬ 
tures. 

Flared  H-Plane 

Because  the  aperture  dimension 
in  the  H-plane  is  equal  to  the  guide 
width,  it  is  too  small  to  illuminate 
the  objective  adequately  for  most 
applications.  The  aperture  di¬ 
mension  may  be  increased  by  mak¬ 
ing  each  channel  flared  in  the  H- 
plane  or  by  adding  a  single  flare  to 
the  entire  array  of  elements. 

Some  improvement  in  the  beam 
width  and  the  side-lobe  level  of 
the  E-plane  pattern  results  from 
the  addition  of  the  H-plane  flare  to 
the  three  elements. 

It  has  been  determined  experi¬ 
mentally  that  the  production  model 
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RADAR  SCANNER 


Device  is  lighter  and  more  feasible  mechanically  than  other  available  methods  for  scanning 
an  X-hand  antenna  beam.  Mechanical  motion  is  transformed  to  apparent  motion  along  the 
required  curve  on  the  focusing  reflector  by  means  of  a  rotating  horn  and  waveguide  elements 


By  K.  S.  KELLEHER  and  H.  H.  HIBBS 

Sfirnl  Kt'ttrarch  Labonitory 
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of  the  organ-pipe  scanner  should 
have  a  channel-wall  thickness  of 
about  A  in.  to  reduce  impedance 
mismatch  at  the  horn-to-waveguide 
interface.  In  the  prototype  of  the 
organ-pipe  scanner  the  channel-wall 
thickness  was  as  great  as  ii  in. 

Secondary  Patterns 

To  study  secondary  patterns, 
a  six-foot  parabolic  cylindrical 
section  of  57.6-in.  focal  length 
was  constructed  upon  a  frame.  The 
reflector,  together  with  the  organ- 
pipe  scanner,  is  shown  in  one  photo¬ 
graph.  Secondary  patterns  from 
this  arrangement  had  good  beam- 
width  and  side-lobe  characteristics. 
Addition  of  the  H-pIane  flare  pro¬ 
duced  an  improvement  in  the  side- 
lobe  level. 

The  magnetron  does  not  have 
to  be  blanked  out  between  scans 
because  the  impedance  does  not 
change  appreciably  throughout  the 
entire  scan.  Dead  time,  therefore, 
is  determined  solely  by  the  useful¬ 
ness  of  the  secondary  pattern  from 
the  objective.  This  radiation  pat¬ 
tern  changes  very  little  until  the 
i)eam  reaches  one  end  of  the  scan¬ 
ner  aperture.  At  this  crossover 
point,  the  energy  appears  at  both 
ends  of  the  aperture,  so  that  two 
beams  are  found  in  the  secondary 
pattern.  The  system  has  a  dead 
time  during  this  period  of  ambig¬ 
uity.  Dead  time  for  the  model  is 
equivalent  to  rotation  past  two  of 
the  36  elements  when  three  ele¬ 
ments  are  fed,  therefore  the  scan¬ 
ning  system  is  inoperative  only  for 
5.6  percent  of  the  time. 


ExparimcDtal  model  with  tinqU  H-ploao  Uoro 


Scannor  with  ihi.foot  cyUiidrieal  roilodor 
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•  The  critical  frequency  a  the  highest  that  a  given  layer  ot  the  ionosphere  can 
reflect  to  earth  when  the  ray  enters  the  ionosphere  with  vertical  incidence. 

•  The  virtual  height  is  that  which  a  wave  wauld  reach  if  it  traveled  in  a  straight 
line  through  the  ionasphere  and  were  reflected  from  a  mirror  surface.  Actual  layer 
height  is  somewhat  less. 


The  automatic  ionosphere  re¬ 
corder  Model  C-3,  shown  in  the 
photograph,  is  used  by  Central 
Radio  Propagation  Laboratory,  Na¬ 
tional  Bureau  of  Standards,  to 
measure  at  vertical  incidence  the 
virtual  height  and  critical  fre¬ 
quencies  of  ionized  layers  of  the 
upper  atmosphere.  Pulses  of  radio¬ 
frequency  energy  are  alternately 
transmitted  and  received  over  the 
frequency  range  from  1  to  25  me. 
The  time  interval  between  the 
transmitted  and  received  pulses 
gives  a  measurement  of  the  virtual 
height.  This  interval  is  automatic¬ 
ally  plotted  against  frequency  and 
displayed  simultaneously  on  moni¬ 
toring  and  recording  oscilloscopes. 

A  functional  block  diagram  of  the 
equipment  is  shown  in  Fig.  1.  The 
pulse  generator  supplies  pulses  that 
key  the  transmitter  and  the  30-mc 
fixed-frequency  oscillator,  and  syn¬ 
chronize  the  sweep  and  height- 
marker  generators.  The  30-mc  fixed- 
frequency  oscillator  voltage  is  ap¬ 
plied  to  the  balanced  mixer  stages  in 
the  form  of  pulses  that  beat  with 
the  31-to-55  me  variable-frequency 
oscillator  to  give  carrier  frequency- 
varying  from  1  to  25  me.  The  re¬ 
sultant  pulsed  carrier  is  amplified 
by  a  pair  of  6L6’s  and  three  pairs  of 
715C’s  before  being  applied  to  the 
antenna.  The  transmitter  consists 
of  two  balanced  amplifier  channels 
feeding  a  balanced  antenna. 

Dual~Conversion  Receiver 

The  receiver  shown  at  the  left  of 
Fig.  1  is  a  dual-conversion  type. 
The  antenna  input  is  mixed  with 
the  vfo  frequency  to  produce  the 
30-mc  first  i-f  while  a  second'i-f  of 
1.4  me  is  produced  by  use  of  a 
28.6-mc  fixed-frequency  oscillator. 
After  passing  the  video  detector, 
the  video  signal  is  differentiated 
and  limited  for  control  of  interfer¬ 
ence  and  then  fed  to  the  oscilloscope 
units. 

The  frequency-marker  channel 
shown  to  the  left  of  the  receiver 


Completa  tranuniuion-rocordar  with  3S-inin  comaro  in  UM  at  uppar  right 


Rocord  al  propagation  condition!  showing  stratUiod  E  loyar  at  100  km  and  crit¬ 
ical  iroquoncy  oi  3  me.  Tha  Fi  layor  has  a  Tirtuol  hsight  oi  200  km.  In  obssnes 
oi  a  dafinit*  cusp,  tho  critical  iregusney  cormot  bo  road.  Ths  Fi  layer  at  260  km 
will  support  8.2  me  at  vertical  incidence 
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Ionosphere  Recorder 


Five  stations  in  the  Arrtie  u»e  the  latest  equipment  to  measure  virtual  heights  and  critical 
fre(|uencie8  of  ionospheric  layers.  Continuous  motion  pictures  or  selected  stills  are  made 
of  pulse  response  from  1  to  25  megacycles 


FIG.  1 — PuIm  qanarator.  transminer,  rccsWer  and  rccordat  •l*m*nta  lhal  mak*  up  111*  complal*  ionosphur*  rucordur 
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fontains  a  l-mc  oscillator  whose 
harmonics  beat  with  the  vfo  output 
voltage  to  produce  a  frequency- 
marker  pulse  every  megacycle.  The 
vfo  frequency  is  varied  logarith¬ 
mically  from  SI  to  5.5  me  by  a 
motor-driven,  cam-operated,  vari¬ 
able  capacitor. 

A  potentiometer,  mechanically 
coupled  to  this  system,  is  used  to 
provide  linear  horizontal  sweep  volt¬ 
age  synchronized  with  the  fre¬ 
quency  sweep.  The  monitor  scope 
u.ses  horizontal  sweep  voltage  de¬ 
rived  from  this  source  and  the  ver¬ 
tical  sweep  from  the  sweep  gener¬ 
ator.  The  recording  scope  uses  only 
a  horizontal  sweep  voltage  from  the 
sweep  generator  while  the  other  di¬ 
mension  on  the  film  is  produced  by 
motion  of  the  film  past  the  camera 
lens  during  the  sweep. 

Horizontal  sweep  voltage  to 
l)roduce  the  other  dimension  of 
the  two-dimensional  sweep  is  pro¬ 
vided  by  a  conventional  .sweep- 
generator  circuit  who.se  action  is 
initiated  by  the  trigger-generator 
multivibrator.  The  trigger-gener¬ 
ator  pulse  also  starts  the  marker 
pulses  that  .ire  applied  to  the  o.scil- 
loscope  grids  to  provide  either  50  or 
100-km  height  markers  on  the 
cathode-ray  screen. 

Basic  Pulse  Generator 

The  pulse  generator,  as  shown  in 
block  diagram  Fig.  1,  contains  the 
basic  trigger  generator  that  initi¬ 
ates  the  outgoing  pul.ses  w’ith  vari¬ 
able  delay,  the  sweep  generator  that 


produces  the  sweep  voltage  for  both 
.scopes  in  .synchronism  with  them 
and  the  height  marker  channel. 

The  basic  trigger  generator  is  a 
standard  free-running  multivibra¬ 
tor  whose  frequency  may  be  ad¬ 
justed  over  two  ranges.  The  lower 
range  provides  pulse  repetition 
rates  from  10  to  30  pulses  per 
second  while  the  other  permits  rates 
between  30  and  90  pps.  Syn¬ 
chronism  of  the  prr  to  the  power¬ 
line  frequency  may  be  accomplished 
by  feeding  a  suitable  voltage  to  the 
pulse  generator. 

The  outgoing  trigger  pulse  is  de¬ 
layed  to  allow  the  oscilloscope  sweep 
to  get  started.  This  delay  is  accom¬ 
plished  by  a  one-kick  multivibrator 
circuit.  The  delay  time  is  variable 
to  permit  the  alignment  of  the  lead¬ 
ing  edge  of  the  transmitted  pulse 
with  the  first  100-km  height  marker, 
thus  providing  a  zero-reference 
height  line. 

The  pulse-shaper  circuits  perform 
differentiating,  amplifying  and 
squaring  functions  and  determine 
the  length  of  the  outgoing  pulse. 
Pulse  lengths  of  50  or  100  a.sec  may 
be  .selected.  The  negative  output 
pulse  is  taken  off  a  cathode  follower. 
An  inverter  .stage  also  provides  a 
positive  output  pulse. 

The  .sweep-length  circuit  consists 
of  a  one-kick  cathode-coupled  multi¬ 
vibrator  activated  by  the  trigger 
generator  to  produce  a  square  pulse, 
the  duration  of  which  depends  upon 
the  sweep  time  selected  by  the 
height-range  switch.  Amplified,  this 


pulse  is  used  to  cut  o.T  the  sweep- 
generator  tube.  During  cutoff  time, 
the  sweep  capacitor  charges  through 
a  large  resistor  at  an  approximately 
linear  rate. 

Sweep  capacitors  correspond¬ 
ing  to  height  ranges  of  500, 
1,000,  or  4,000  km  can  be  selected. 
Since  the  recording  and  monitoring 
oscilloscopes  employ  magnetic  de¬ 
flection  .sy.stems,  a  pedestal  voltage 
derived  from  the  .sweep-length  mul¬ 
tivibrator  is  added  to  the  .sawtooth 
output  of  the  .sweep  generator  to 
increase  the  sweep  linearity. 

The  height-marker  generator  is 
keyed  on  by  the  square  wave  from 
the  sweep  generator  and  thereby 
produces  oscillation  only  during  the 
sweep.  Circuit  components  in  the 
marker  oscillator  may  be  chosen  to 
provide  either  50  or  100  km  height 
markers.  The  height-mark  pulses 
are  differentiated  and  clamped  lie- 
fore  being  applied  to  the  oscil¬ 
loscope  grids. 

Transmitter  Keyer  Tubes 

Eight  keyer  tubes  are  used  to  key 
simultaneously  the  mixer,  fixed-fre¬ 
quency  oscillator  and  transmitter 
amplifier  stages.  They  are  arranged 
in  two  sets  of  four  keyer  tubes,  each 
set  with  its  master  keyer  tube  or 
pulse  inverter.  The  keyer  circuits 
consi.st  of  cathode  followers  driven 
from  the  pulse  inverters  that  are, 
in  turn,  fed  with  negative  pul.ses 
from  the  pulse  generator.  Keyer  1 
and  keyer  2  of  the  left  transmitter 
channel  are  shown  schematically  in 


FIG.  2 — Circuit  oi  typical  pulse  invertei  and  cascade  FIG.  3 — Broad-band  ampliiiers  used  over  the  ranqe  1  to  25  me  without  band 
cathode-iollower  keyers  used  in  Fig.  1  switching 
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Fi}f.  2  with  their  astsociated  pulse 
inverter. 

Application  of  the  keying  pulse 
has  the  effect  of  bringing  the  d-c 
potential  on  the  broad-band  ampli¬ 
fier  grids  instantaneously  from 
approximately  —500  volts  to  zero  or 
above.  The  bias  level  of  the  r-f 
stages  may  be  adjusted  by  the 
potentiometers  shown  in  the  grid 
circuits  of  the  keyer  tubes. 

The  cathode-follower  keyers  are 
coupled  directly  to  the  amplifiers 
through  isolating  r-f  filter  net¬ 
works.  Additional  protection  from 
feedback  is  afforded  by  driving  the 
cathode  followers  in  cascade  and  by 
two  master  keyers  or  pulse  invert¬ 
ers  rather  than  from  a  common  in¬ 
put  source. 

Broad-Band  Transmitter 

The  transmitter  consists  of  a 
balanced  broad-band  amplifier  and 
a  SO-mc  fixed-frequency  oscillator. 
The  ffo  crystal  oscillator  generates 
a  10-mc  signal  that  is  multiplied  in 
a  6AU6  tripler  and  amplified  in  a 
6AG7  tul)e  to  produce  a  balanced 
output.  The  la.st  two  stages  of  the 
ffo  are  keyed  to  provide  a  30-mc 
pulsed  signal. 

The  left  channel  only  of  the  bal¬ 
anced  transmitter  is  shown  in  Fig. 
3  since  both  halves  of  the  transmit¬ 
ter  are  identical.  The  30-mc  pulsed 
signal  from  the  ffo  is  applied  to  the 
mixer  screen  grids  while  the  31-to- 
55  me  varying  frequency  voltage 
from  the  vfo  is  applied  to  the  con¬ 
trol  grids.  The  difference  fre¬ 
quency,  1  to  25  me,  is  amplified  by 
a  .second  pair  of  6L6’s.  A  30-mc 
band-rejection  filter  is  included  in 
the  mixer  plate  circuits.  The  differ¬ 
ence  frequency  is  further  amplified 
by  three  broad-band  amplifier 
stages,  each  employing  a  pair  of 
715C  pulse-type  amplifiers.  The 
amplifiers  are  designed  to  cover  the 
range  from  1  to  25  me.  Series  and 
shunt  peaking  coils  and  very  low 
values  of  load  resistors  are  used  in 
the  amplifier  circuits  to  obtain  this 
broad  response.  The  final  stages 
are  capacitively  coupled  to  the 
delta-type,  balanced-input  antenna. 

Pulse  Receiver 

The  incoming  signal  from  the  re¬ 
ceiving  antenna  is  applied  to  the 
converter  through  a  broad-band 
amplifier.  A  30-mc  band-rejection 


FIG.  4 — Push-pull  mopo  voriabU-Irs- 
qusney  oscillator  Is  tomporaturo  con¬ 
trolled 


filter  in  the  input  circuit  tends  to 
minimize  pickup  at  the  intermediate 
frequency.  The  output  of  the  vfo 
is  also  applied  to  the  converter.  The 
process  of  mixing  the.se  voltages 
and  .selecting  the  difference  fre¬ 
quency  will  always  produce  a  30-mc 
i-f  signal.  This  difference  fre¬ 
quency  is  amplified  by  two  30-mc  i-f 
amplifiers.  These  stages  include 
six  tuned  circuits  designed  to  elim¬ 
inate  spurious  components,  partic¬ 
ularly  tho.se  produced  by  feed¬ 
through  from  the  vfo. 

A  second  i-f  of  1.4  me  is  obtained 
by  beating  the  30-mc  first  i-f  signal 
against  the  output  of  a  28.6-mc 
crystal-controlled  oscillator.  The 
.second  i-f  is  amplified,  rectified  in 
a  standard  video  detector  circuit 
and  the  pulse  output  differentiated. 
A  limiter  follows  this  and  is  em¬ 
ployed  to  improve  the  signal-to- 
interference  ratio.  Five  different 
time  constants  can  be  selected  in 
the  differentiating  circuit  to  give 
optimum  interference  control. 

Variable-Frequency  Oscillator 

The  variable-frequency  oscillator 
shown  in  Fig.  4  comprises  a  master 
oscillator  and  power  amplifier  in  a 
temperature-controlled  oven  for 
optimum  accuracy  and  output  fre¬ 
quency  stability.  The  oscillator 
consists  of  a  6J6  connected  in  a 
push-pull  circuit.  The  amplifier 
uses  two  2E26’s  in  pu.sh-pull.  But¬ 
terfly-type  variable  capacitors  are 
used  in  the  tuned  circuits  of  the  two 
stages  to  provide  full  coverage  from 
31  to  55  me  with  only  90  degrees 
rotation  of  the  cam-follower  shaft. 


With  a  4-rpm  drive-motor,  .sweep 
times  of  71,  15  and  30  .seconds 
are  available  using  a  gear-changing 
.sy.stem. 

Separate  .slug-tuned  inductances 
and  capacitance  trimmers  permit 
adjustment  for  optimum  coverage 
of  the  desired  frequency  range. 
The  vfo  supplies  r-f  voltage  to  three 
units:  transmitter,  receiver,  and 
frequenc.v-marker  unit.  Energy  to 
the  transmitter  and  receiver  is 
coupled  from  the  power-amplifier 
tank  while  the  output  to  the  fre¬ 
quency-marker  unit  is  fed  from  the 
o.scillator  tank.  This  i.solation  obvi¬ 
ates  any  tendency  for  the  trans¬ 
mitter  to  trigger  the  frequency- 
marker  unit. 

The  frequency-marker  unit  pro¬ 
duces  a  O.l-sec  pulse  that  is  applied 
to  the  .scope  video  channel  cathode 
follower  and  is  u.sed  to  blank  out  a 
few  height-sweep  traces  each  mega¬ 
cycle  thus  producing  a  dark  line  on 
the  scope  face.  The  one-kick  multi¬ 
vibrator  that  produces  the  blanking 
pulse  is  triggered  by  the  audio  beat 
note  between  the  vfo  voltage  and 
the  harmonics  of  a  1-mc  cry.stal- 
controlled  oscillator  contained  in 
the  frequency-marker  unit.  Thus 
ver>-  accurate  frequency  marks  are 
produced  each  time  the  vfo  fre¬ 
quency  sweep  goes  through  an  exact 
megacycle  value. 

Additional  features  incorporated 
in  the  ionosphere  recorder  include 
provisions  for  taking  continuous 
16-mm  motion-pictures  and  routine 
35-mm  records  at  preset  sweep 
times  using  the  two  .scopes  simul- 
taneou.sly.  Each  .scope  is  provided 
with  independent  control  of  the  face 
display.  Automatic  sweep  speeds 
of  7.5.  15,  or  30  seconds  can  be 
achieved  with  one  motor  or  speeds 
of  30,  60,  or  120  seconds  with 
another. 
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Magnetic  Amplifier 


FIG.  1 — Saturable  reoctort  are  used  in  cathode-lollower  circuits  to  obtain  high  sto- 
bility  and  good  low-frequency  response  with  high  input  impedance 


SATURABLE  REACTORS  have  found 
numerous  applications  as  tube 
substitutes.  In  some  cases  tubes 
and  magnetic  devices  are  used  to¬ 
gether  to  take  advantage  simultane¬ 
ously  of  the  desirable  characteris¬ 
tics  of  both. 

A  typical  application  of  this  type 
is  the  modulator  shown  schematic¬ 
ally  in  Fig.  1.  This  modulator  was 
designed  to  act  as  preamplifier  for 
an  ocean  wave  recording  system.* 
The  input  signal  was  obtained  from 
a  thermopile  unit  submerged  under 
the  ocean;  the  output  was  displayed 
on,  and  continuously  photographed 
from,  a  cathode-ray  tube. 

A  normal  input  of  the  order  of 
one  millivolt  at  frequencies  extend¬ 
ing  from  zero  to  about  one  cycle  per 
second  was  to  be  amplified.  This, 
in  itself,  presented  no  great  prob¬ 
lems,  but  it  was  a  further  retjuire- 
ment  that  the  input  resi.stance  be 
greater  than  one  megohm,  and  the 
stability  such  that  the  instrument 
could  be  left  unattended  for  .several 
days. 

•  The  work  (lesfribed  In  this  article  was 
done  under  contract  W-49-051-pnK  1  ap- 
prftved  f)y  the  Beach  Eiroslon  Board.  Corps 
of  Engineers.  United  States  Army,  and  ad¬ 
ministered  by  the  Research  Division  of 
Xew  York  University.  This  article  is 
l*ased  on  a  paper,  presented  at  the  1951 
Vational  Electronics  Conference,  which 
will  appear  in  the  \EC  Procrciliuga.  The 
author  is  now  at  Standard  Electronic 
Research  ^Corporation.  New  York,  and 
Columbia  I’nlverslty. 


The  stability  requirements,  and 
the  low  frequency  of  the  input  sig¬ 
nal,  immediately  suggested  an  ap¬ 
plication  for  the  magnetic  ampli¬ 
fier.  However,  the  high  input 
impedance  specified  ruled  out  all 
magnetic  amplifier  circuits  known 
to  the  author.  A  circuit  was  there¬ 
fore  devi.sed  which  employed  a 
vacuum  tube  as  impedance  trans¬ 
ducer,  followed  by  a  pair  of 
saturable  reactors  to  convert  the 
very-low-frequency  input  signal 
into  an  audio-frequency  alternating 
current  that  could  be  handled  easily 
by  a  tuned  vacuum-tube  amplifier. 

Circuit  Description 

The  instrument  consists  essenti¬ 
ally  of  a  pair  of  push-pull  6AC7  ca¬ 
thode  followers  having  Supermalloy 
saturable  reactors  connected  in  their 
respective  cathode  circuits,  as 
shown  in  Fig.  1.  The  bias  on  F,  is 
adju.stable  to  compen.sate  for  any 
steady  signal  which  may  be  super¬ 
imposed  on  the  input  to  the  first 
tube.  The  1,800-cps  carrier  is  intro¬ 
duced  through  a  center-tapped 
transformer,  half  the  voltage  being 
applied  to  each  saturable  reactor. 

When  the  potentials  at  the  grids 
of  the  two  tubes  are  the  same,  so 
that  the  two  saturable  reactors  are 
subject  to  the  same  d-c  bias  or  pre¬ 
magnetization,  the  inductances  of 
these  reactors  will  be  the  same  fas- 


By  GEORGE  M.  ETTINGER 

York  l/niversitp 
AVii  York,  S.  Y. 


suming  perfect  balance  between  the 
tubes,  and  between  the  cores),  and, 
therefore,  the  same  fraction  of  the 
1,800-cps  carrier  will  be  developed 
across  each  of  the  reactors.  The 
balanced  secondary  windings  are 
connected  in  opposition  with  respect 
to  the  fundamental,  so  that  the  out¬ 
put  between  points  A  and  B  is  zero 
in  the  absence  of  signal  input  to  V,. 

When  the  input  voltage  changes, 
the  inductance  of  SRi  will  no  longer 
be  equal  to  that  of  SR,,  since  their 
premagnetizations  are  now  differ¬ 
ent.  Hence  a  voltage  will  appear 
between  grid  and  cathode  of  the 
amplifier  stage.  It  is  clear  that 
even  harmonics  will  add  when  the 
reactors  are  connected  for  cancella¬ 
tion  of  fundamental.  Therefore  it 
is  neces.sary  to  provide  sharply- 
tuned  circuits  to  eliminate  these 
harmonics.  In  the  present  design, 
two  tuned  circuits,  each  having  a  Q 
of  approximately  .“10  at  1,800  cps, 
are  employed — one  in  the  grid  cir¬ 
cuit,  the  other  in  the  plate  circuit 
of  the  amplifier. 

It  is  almost  impossible  to  obtain 
perfectly-balanced  cores  with  high 
permeability.  Furthermore,  the 
winding  resistances  and  capaci¬ 
tances.  with  nominally  equal  num¬ 
bers  of  turns,  can  hardly  be  made 
quite  identical.  A  balancing  adjust¬ 
ment  is  therefore  required.  This 
takes  the  form  of  a  potentiometer 
connected  across  the  secondary  of 
the  excitation  transformer.  The 
slider  of  this  potentiometer  is  con¬ 
nected  to  the  center  tap  of  the 
transformer,  so  that  the  loading  on 
the  two  halves  of  the  transformer 
can  be  differentially  adjusted. 

A  variable  resistance  across  an 
inductance  permits  the  pha.se  angle 
of  the  combination  to  be  varied,  .so 
that  this  control  affects  inductance 
and  resi.stance  balance  simultane¬ 
ously.  Since  another  amplitude 
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Has  High-Impedance  Input 

l)»*siral)le  character islirs  of  vacuum  tubes  and  saturable  reactors  are  combined  in  an  instru¬ 
ment  capable  of  handling  frequencies  from  zero  to  fifteen  cps  with  good  long-term  stability, 
fair  transient  response  and  an  input  impedance  of  two  megobm^ 


control  is,  in  effect,  provided  in  the 
form  of  the  bias  potentiometer  at 
the  ffrid  of  V„  successive  adjust¬ 
ment  of  the  two  controls  allows 
complete  balance  to  be  achieved. 
The  slope  of  a  magnetic  amplifier 
characteristic  is  zero  when  the  two 
cores  are  e.xactly  balanced.  Hence 
it  is  nece.ssary  to  shift  the  operat- 
in>r  point  alonjr  the  characteristic 
by  providinfr  some  unbalance 
initially. 

Performance 

The  maKnetic  modulator  was  not 
desitrned  for  extremely  hij?h  jrain, 
since  this  could  be  obtained  without 
difficulty  from  readily  obtainable 
vacuum-tube  amplifiers  of  conven¬ 
tional  form.  The  power  Kain  of  the 
complete  modulator  is  of  the  order 
of  80  db. 

The  re.sponse  of  the  instrument 
was  found  linear  for  a  ranjre  of  in¬ 
puts  from  1  to  about  300  mv.  Some 
curvature  was  apparent  at  inputs 
below  1  mv.  Input-output  char¬ 
acteristics  are  .shown  in  Fifr.  2, 
while  Fip.  3  indicates  the  respon.se 
to  a  .stepjied  input  sipnal  which 
jumps  from  0  through  1,  2  and  5  mv. 


FIG.  2 — Curr*  thows  •xcallani  Unaarity 
bvlwMD  d-c  Input  and  a<  output 


Noi.se  was  measured  by  noting 
the  perturbations  of  the  1,800-cps 
envelope.  The  smallest  step  func¬ 
tion  (Fig.  3)  represents  an  input 
of  1  millivolt  d-c  into  the  modulator, 
which  has  an  input  resistance  of  2 
megohms.  The  amplifier  draws 
a  X  10“  watt  from  the  .source 
with  1-mv  input.  The  perturba¬ 
tions  correspond  in  amplitude  to 
about  0.1  millivolt  input,  or  to  a 
power  of  5  x  10  “  watt. 

Harmonic  analysis  of  the  noise, 
using  a  spectrum  analyzer,  showed 
the  power  spectrum  to  be  almost  fiat 
from  zero  to  15  cps. 

The  instrument  was  adjusted  for 
maximum  .sensitivity,  and  the  amp¬ 
litude  of  the  trace  on  the  o.scillo- 
.scope  noted.  The  change  of  ampli¬ 
tude  after  30  minutes,  1  hour,  3 
hours  and  6  hours  was  recorded, 
and  is  expressed  in  the  following 
table  as  equivalent  voltage  and 
power  at  the  input. 


Drift  from  hist  reading 


(hfHirs) 

(input  mv) 

dn|Mit  watts) 

0 

2.0 

2  X  10-‘» 

1.0 

1.0 

5  X  I0-» 

3.0 

0..-,  1 

1  23Xl0-‘» 

6,0 

0.5  1 

1.23X10-“ 

The  input  impedance  is  that  of  a 
6AC7  cathode  follower  with  approx¬ 
imately  500  ohms  resistance  in  the 
cathode.  It  may  be  expected  that 
the  input  impedance  will  be  (1  -I- 
g^Rk)  times  the  input  impedance  of 
a  .straight  amplifier.  In  the  present 
case,  this  factor  is  approximately 
equal  to  3.  Measurements  showed 
the  d-c  input  resistance  to  be  of  the 
order  of  two  megohms,  while  re¬ 
sistance  to  ground,  due  largely  to 
heater-cathode  leakage,  was  about 
200,000  ohms. 

The  magnetic  amplifier  has  an 
appreciable  time  constant  since  it  is 


a  highly  inductive  device.  Hence  its 
response  cannot  be  very  rapid  be¬ 
cause  it  depends  largely  on  the 
L-to-R  ratio  of  the  input  winding. 
Figure  4  shows  the  response  of  the 
system  to  3-millivolt  square  pul.ses 
at  various  repetition  rates. 

FIG.  3 — OiciUoqiam  ihowi  reapon**  to 
1,  2  and  S-rav  atspa 


FIG.  4— OtcUIoqiophlc  leproaontation 
oi  ayitom  raaponae  to  3-mv  iquaro 
pultoa  at  repetition  ratea  oi  10,  S,  2  and 
1  aecond 

These  oscillograms  show  a  rise 
from  10  to  90  percent  of  full  ampli¬ 
tude  in  about  0.15  second.  This 
corresponds  to  a  half-power  point 
on  the  steady-state  basis  at  approxi¬ 
mately  15  cps.  Measurements  of 
steady-state  response  were  not 
made  directly,  since  no  very-low- 
frequency  sine-wave  generator  was 
available.  The  transient  response 
can  be  improved  by  employing  a 
tube  of  high  mutual  conductance  or 
low  internal  resistance. 
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HOW  TO  DESIGN  R-F  Coupling 

Handy  <-liart!^  and  experinientaliy-derived  rides  aid  in  selection  of  circnit  and  coiiijHnients 
lor  i-oiiplin^  output  of  an  r-f  amplifier  to  any  antenna,  transmission  line  or  other  loail, 
resistive  or  complex.  Typical  problems  are  solved  as  examples 


COCPLING  an  r-f  power  amplifier 
to  an  antenna  or  transmission 
line  has  lonjr  been  more  of  an  art 
than  a  science.  Many  articles  ap¬ 
pear  in  the  literature  describinK  pct 
circuits  and  ways  for  determining 
component  values  and  predicting 
performance.  To  study  all  available 
means,  one  must  consult  a  wide 
variety  of  publications  and  weiph 
the  various  factors  pertiiuent  to  his 
particular  design  problem. 

This  article  is  a  collection  of 
engineering  design  information  on 
the  more  commonly  u.sed  systems. 
It  provides  a  practical  means  for 
designing  and  adjusting  circuits. 
A  brief  review  of  necessary  pre¬ 
liminary  calculations  is  presented 
for  completeness,  so  that  all  the  de¬ 
signer  needs  is  a  problem  to  work 
and  a  slide  rule. 

Tank  Circuits 

The  basic  problem  is  represented 
•schematically  in  Fig.  l.A.  In  this 
figure  Ri  is  the  reipiired  load  re¬ 
sistance  and  Q  is  the  circuit  Q. 
Except  for  very  low  values  of  cir¬ 
cuit  (}  the  approximation  X,  =  A', 
is  nearly  exact.  Low-Q  vjilues  are 
treated  later  in  this  paper  in  con¬ 
nection  with  the  L-section  design 
curves.  The  value  of  R,.  may  be 
determined  approximately  by  the 
following  methods.  For  Class-C 
amplifiers,  assume  the  peak  plate 
voltage  swing  to  be  O.SE,,,  where 


tX  is  the  d-c  plate  voltage.  For 
high  </„  tubes  at  maximum  plate 
voltage  this  figure  may  be  as  high 
as  0.9  and  for  ordinary  triodes  with 
low  plate  voltages,  it  will  be 
less  than  0.8. 

Since  the  power  output  is  known, 
Rl  can  l)e  computed  from 


Now  knowing  AV,  A'c  can  be  found 
by  choosing  Q  and  using  the  eciua- 
tion 


The  actual  value  of  capacitance  can 
now  be  calculated  or  read  off  a  re¬ 
actance  chart. 

Preferred  values  of  plate  tank 
circuit  (J  lie  between  10  and  2t).  The 
harmonic  attenuation  decreases 
rapidly  below  10  and  below  5  the 
amplifier  plate  efficiency  falls  off. 
Above  20  the  tank  circuit  los.ses  be¬ 
come  high  unless  very  high-Q  tank 
coils,  or  high-(i  resonant-line  tank 
circuits  are  used.  Another  consid¬ 
eration  is  that  on  freipiencies  below 
1  me  the  Q  may  have  to  be  kept 
low  to  avoid  attenuating  the  high 
audio-fre(iuency  sidebands. 

.A  point  of  major  importance  in 
the  design  of  class  B  or  C  amplifier 
circuits  is  that  a  low-impedance 
capacitive  path  from  grid  to  cathode 
and  from  plate  to  ca+hode  be  pro¬ 
vided  for  the  harmonic  components 


of  the  grid  and  plate  currents. 
Failure  to  do  this  results  in  poor 
tube  efficiency  and  high  high-fre- 
(luency  harmonic  output. 

The  power  loss  in  a  simple  tank 
circuit  is  given  by  the  ratio  of  cir¬ 
cuit  Q  to  the  coil  Q 

^7  l-.-ss  =  1(K)  ' 

Q«,xt 

It  should  l>e  noted  that  the  resist¬ 
ance  in  the  circuit  Q  includes  the 
r-f  resistive  component  of  the 
inductor.  • 

Circuit  Slements 

The  d-c  blocking  capacitor  be¬ 
tween  the  tube  and  the  tank  circuit 
should  have  at  least  as  much  capac¬ 
itance  as  a  tank  capacitor  for  a 
Q  of  10.  The  maximum  capacitance 
is  limited  to  the  amount  of  capaci¬ 
tance  loading  the  modulation  trans¬ 
former  can  stand. 

The  best  r-f  chokes  for  use  up  to 
20  me,  where  the  plate  voltage  is 
only  several  hundred  volts,  seem 
to  be  the  very  common  4-iu  chokes 
rated  at  2.5  mh  and  lOO  ma  d-c. 

Plain  solenoid-type  r-f  chokes  are 
the  only  satisfactory  kind  for  use 
across  high  r-f  voltages  and  over 
a  wide  frequency  range.  They  are 
usually  wound  with  a  length  ecpial 
to  5  to  10  times  their  diameter  and 
as  small  physically  as  the  d-c  cur¬ 
rent  and  the  r-f  voltage  across  the 
choke  will  allow.  This  is  to  keep 
the  field  of  the  choke  as  small  as 


FIG.  1 — Baiic  circuit!  lor  matching  high-impedance  plate  to  low-impedance  load 
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possible,  because  shields  and  other 
objects  in  the  field  of  the  choke 
reduce  the  series  self-resonant  fre- 
ijuency  and  also  broaden  it.  The> 
must  have  sufficient  inductance  for 
u.se  on  the  lowest  frequency  of  oper¬ 
ation  and  have  their  lowest  .series 
.self-resonant  frequency  above  the 
hifrhest  frequency  of  operation. 

If  a  suitable  compromise  cannot 
be  made,  it  is  necessary  to  use  more 
than  one  choke  to  cover  the  fre¬ 
quency  ranfre. 

P'or  hijrher  voltajre  circuits,  pi- 
wound  commercial  chokes  often  can 
be  used  in  the  amateur  bands  but 
they  usually  have  holes  between 
bands  and  would  burn  up  at  these 
series  self-resonant  fre(iuencies. 

In  direct  capacitance-coupled  ex¬ 
citer  stajres,  the  load  resistance  is 


FIG.  2— Resistance  and  reactance  re¬ 
flected  into  tank  coil  are  shown  as  per¬ 
cent  of  max  mum  possible  rellected  re- 
sis'ance  lor  various  values  oi  pick-up 
coil  reactance  to  load  resistance  ratio 

presented  directly  to  the  tube.  The 
load  on  the  tube  also  includes  the 
los.ses  in  the  tank  circuit  which  are 
very  appreciable  on  frequencies 
where  the  circuit  Q  is  hij^h  which 
may  be  due  to  hijrh  circuit  capaci¬ 
tances. 

The  tap  on  the  tank  coil  method 
( Fijr.  IB)  may  be  u.sed  to  match  the 
tube  to  any  resistive  load  Ra  which 
is  lower  than  R,.  When  the  coil  is 
tapped,  there  is  a  mutual  inductance 


between  the  tapi>ed  portion  and  the 
untapped  portion  which  must  be 
considered.  The  equation  of  im¬ 
pedance  match  for  this  circuit  is 

r  ^  A  M.L  T 

L  J 

For  a  }{iven  /^,  the  load  on  the 
tul)e  increases  as  the  tap  is  moved 
up  the  coil. 

Capacitance  division  ( Fi>f.  1C) 
may  lie  used  to  match  a  low-im¬ 
pedance  jrrid  load  to  a  hi|?h-imped- 
ance  driver  tuVre,  since  a  capacitive 
return  to  ground  is  provided  for 
both  plate  and  irrid.  For  a  fixed 
impedance  match  the  ratio  of  C,  to 
C,  must  remain  constant.  When 
the  circuit  Q  is  high 

ka  r  -Vo  ]■ 

Hi.  '  I  Xri  -t-  -V,-,  J 

and  the  voltajre  transformation 
ratio  is 


and  reactance  will  be  reflected  in 
series  with  the  tank  coil.  FiKure  2 
shows  how  the  loadinj.’-  changes 
when  the  number  of  turns  in  the 
pick-up  coil  is  varied.  The  loading 
is  maximum  when  the  reactance  of 
the  pick-up  coil  equals  the  resist¬ 
ance  of  the  load.  The  ohms  of  re¬ 
actance  x,  reflected  into  the  primary 
equals  the  resi.stance  r,  for  this  con¬ 
dition. 

The  reflected  reactance  drops 
rapidly  as  the  pick-up  coil  react¬ 
ance  A',  is  decrea.sed.  This  means 
that,  if  sufficient  loading  can  be  ob¬ 
tained  with  less  pick-up  coil  induct¬ 
ance,  the  detuning  of  the  plate  tank 
circuit  will  be  less  when  the  coup¬ 
ling  is  varied.  The  reflected  react¬ 
ance  is  tuned  out  when  the  final 
plate  current  is  dipped  after  any 
other  change  is  made. 

The  equations  for  this  circuit  are 
as  follows:  Resi.stance  and  react¬ 
ance  reflected  into  primary  are 


Xa  ^  Xii  ^ 

-\ri  +  -Vci 

Inductire  Coupling 

When  the  load  is  coupled  into  the 
plate  tank  circuit  by  means  jif  a 
link  or  pick-up  coil,  both  resistance 


r\ 


fi>  +  .Y,« 


Ri 


Zl  - 


H  f  -Y,*  ’ 

H.Yt.Yi, 


A  fact  which  may  not  be  obvious 
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FIG.  4 — Chari  explains  method  ioi  determininq  coupling  coeiiicient  using  Q  meter 


is  that  the  reflected  resistance  and 
reactance  are  independent  of  the 
magnitude  of  the  load  resistance 
and  pick-up  coil  reactance,  but  de¬ 
pend  only  on  the  ratio  X./R,  and 
the  coupling. 

For  example,  if  the  load  R~  is  600 
ohms,  the  inductance  required  in 
the  pick-up  coil  may  actually  be 


greater  than  the  inductance  of  the 
plate  tank  coil,  whereas  for  a  50- 
ohm  load  the  inductance  of  the  pick¬ 
up  coil  will  be  very  .small. 

Values  of  k 

Figure  3  shows  the  relation.ship 
between  k  and  Q  for  various  values 
of  Xu/Rt  when  the  coupling  coil 


is  untuned.  Since  maximum  prac¬ 
tical  values  of  k  are  around  0.35, 
this  shows  that  the  pick-up  coil 
must  be  near  optimum  or  the  plate 
tank  circuit  Q  will  become  very 
high. 

In  most  of  these  tank  circuit  de¬ 
signs  it  is  usually  necessary  to  know 
the  coefficient  of  coupling  obtainable 
from  a  given  physical  arrangement. 
Sample  coils  can  be  wound  and  the 
coefficient  of  coupling  quickly  de¬ 
termined  by  use  of  a  Q-meter  and 
the  coefficient  of  coupling  chart 
shown  in  Fig.  4.  The  procedure  is 
given  on  the  chart. 

In  commercial  types  of  plug-in 
tank  coils,  the  maximum  k  where 
the  link  is  in  the  center  of  the  tank 
coil  is  approximately  0.35  to  0.37. 
When  the  link  is  over  the  end  of 
the  coil  it  is  approximately  0.3. 
When  the  link  is  the  same  diameter 
as  the  tank  coil  and  spaced  from  the 
end  of  it  slightly,  k  is  approxi¬ 
mately  0.2.  When  long  coils  are 
coupled  together,  k  may  be  very  low 
since  little  coupling  exists  in  any 
but  the  few  turns  on  each  end  of 
the  adjacent  coils. 

There  is  little  reduction  of  k  if 
the  link  in  the  center  of  the  tank 
coil  is  wound  over  it  on  a  larger 
diameter  form.  When  the  link  in 
the  center  of  the  tank  coil  is  wound 
on  a  smaller  diameter,  k  decreases 
proportionally  to  the  reduction  in 
diameter. 

Tuned  Secondary  Circuits 

Figure  5  shows  the  relation  of  k 
to  tank  circuit  Q  for  circuits  having 
tuned  .secondaries.  The  coefficient 
of  coupling  k  required  is  a  function 
of  the  product  of  the  two  circuit  Q’s. 
This  chart  holds  true  for  all  values 
of  Q,  even  those  le.ss  than  unity, 
and  for  both  series  and  parallel- 
tuned  circuits. 

For  example,  if  the  plate  tank 
circuit  Q  is  10  and  the  maximum  k 
obtainable  is  0.15,  what  must  be 
the  minimum  Q  of  the  antenna  tank 
circuit?  To  solve  this,  follow  the 
0.15  line  up  to  the  curve  (Fig.  51 
and  then  read  Q.Q,  of  45  at  the 
left.  Since  Q,  was  given  as  10  then 
Q..  must  be  4.5  or  greater. 

It  is  interesting  to  note  that 
when  one  circuit  is  parallel  resonant 
and  the  other  series  resonant  and 
both  are  capacitance  tuned,  they 
can  be  tuned  acro.ss  a  frequency 
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band  and  still  maintain  constant  so  that  a  low  standintr-wave  ratio 
QiQ,  and  constant  k.  on  the  line  can  lie  realized. 


Link  Coupling 

Link  coupling  is  often  used  to 
couple  two  circuits  together  which 
are  physically  separated  some  dist¬ 
ance,  as  shown  in  Fig.  6.  When  the 
transmission  line  is  very  short  and 
can  be  neglected,  the  effective 
coefficient  of  coupling  iwtween  the 
two  tank  circuits  is 


/.I  I 

>  L.  "  V 

From  this  equation  it  is  found 
that  the  maximum  effective  coeffi¬ 
cient  of  coupling  is  realized  when 
the  two  links  have  the  same  induct¬ 
ance.  This  means  that  the  link 
inductances  should  be  equal  regard- 
le.ss  of  the  inductance  of  the  tank 
coils  or  their  circuit  Q’s.  When 
L  =  L,.  the  equation  reduces  to 

*•//  “  2~ 

To  realize  maximum  coupling,  the 
inductance  of  the  links  should  be 
larger  than  the  inductances  of  the 
short  transmission  line.  If  one  link 
is  variable,  it  should  be  located  on 
the  input  end  of  the  link  circuit  to 
kee))  circulating  current  in  the  link 
circuit  down. 

When  the  transmission  line  be¬ 
tween  the  links  becomes  an  appre¬ 
ciable  part  of  a  wavelength  long, 
it  becomes  a  difficult  transmission¬ 
line  problem  to  solve.  It  appears 
impossible  to  realize  a  very  low 
standing-wave  ratio  in  most  cir¬ 
cuits.  For  this  reason,  it  is  recom¬ 
mended  that  some  form  of  direct 
coupling  be  u.sed  on  the  load  end 


Harmonic  Attenuation 

Harmonic  attenuation  charts  for 
four  different  types  of  tank  circuits 
are  shown  in  Fig.  7.  The  actual 
harmonic  output  from  a  Class-C 
amplifier  is  shown  for  the  second 
and  third  harmonics.  For  120-deg 
plate  current  flow,  the  second  har¬ 
monic  output  is  3  db  lower  and  the 
third  harmonic  is  9  db  lower  than 
the  actual  attenuation  of  the  tank 
circuit. 

These  charts  give  the  maximum 
attenuation  that  can  be  expected,  as 
stray  capacitance  coupling,  and 
other  secondary  effects,  may  lower 
these  attenuations  appreciably.  Also 
these  charts  will  not  be  accurate 
when  Q,  and  Q:  become  less  than 
approximately  10  and  3  respectively. 

To  calculate  the  harmonic  atten¬ 
uation  of  any  tank  circuit  proceed 
as  follows: 

fl)  Find  the  fundamental  current 
through  Kl  from  I  =  \/P'Rt. 

(2)  Determine  the  fundamental 
current  in  the  load  resistance  in 
the  .same  manner.  (3)  Determine 
the  reactance  of  all  components 
at  the  harmonic  frequency.  (4) 
Xow  assume  a  harmonic  cur- 


FIG.  6 — Basic  circuit  o<  iink.coupl«<l 
tuned  circuits.  Maximum  atiecliee  coeHi- 
cient  ol  coupling  is  realised  when  two 
links  have  same  inductance 


rent  input  equal  to  the  fundamental 
current  through  Kl  and  calculate 
the  current  that  flows  in  the  load 
resistance.  Take  short  cuts  by  neg¬ 
lecting  resistance  terms  in  each 
branch  as  the  difference  will  be  only 
a  db  or  two.  (5)  Use  the  ratio  of 
fundamental  current  in  the  load 
from  step  2  to  the  harmonic  current 
calculated  in  step  4  to  calculate  the 
db  harmonic  attenuation  of  the 
circuit. 

The  L-Network 

The  L-network  is  a  very  simple 
circuit,  yet  it  is  the  most  efficient 
impedance-transforming  circuit 
available.  The  L-section  design 
chart  shown  in  Fig.  8  is  extremely 
useful  in  solving  nearly  all  kinds  of 
direct-coupled  tank  problems. 

Example  1:  Problem:  Find  the 
values  of  Xc  and  required  to 
match  40  to  200  ohms  resistance. 

Solution:  Find  40  ohms  at  the 
bottom  of  the  chart  and  follow  this 
line  up  to  the  intersection  of  the 
200-ohm  line  extending  over  from 
the  left-hand  scale.  The  Xc  curve 
f dashed)  through  this  point  is  100 
ohms  and  the  Xi.  curve  (solid)  is  80 
ohms  which  is  the  .solution. 

Example  2:  Problem:  Find  the 
value  of  Xc  that  will  give  a  Q  of  10 
in  a  tank  circuit  when  the  load  on 
the  tube  is  3,000  ohms. 

Solution:  The  tube  load  corres¬ 
ponds  to  R,  on  the  chart  as  it  is 
across  the  capacitance.  Find  3,000 
ohms  on  R~  scale  and  follow  across 
to  the  diagonal  line  labeled  Q  =  10. 
The  Xc  curve  passing  through  this 
point  is  300  ohms  which  is  the  solu¬ 
tion.  It  can  also  be  noted  that 
the  equivalent  resistance  in  .series 


rIG.  7 — CurTM  thow  hannonic  attanuation  and  output  ousodatod  with  lour  boxic  coupling  mothodi 
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with  the  tank  coil  must  be  :!0  ohms. 

The  L  network  can  be  used  to 
match  impedances  which  contain 
both  resistance  and  reactance.  If  a 
low-impedance  reactive  load  is  to 
be  matched  to  a  hijrh  resistance, 
the  procedure  is  as  follows: 

Example  3.  Problem:  Find  the 
values  of  A',,  and  Xr  required  to 
match  40  -t-  y50  to  200  ohms  resist¬ 
ance. 

Solution:  Match  40  ohms  to  200 
ohms  as  in  the  first  example.  The 
reactive  component  is  in  aeries  with 
A’,,  so  Xt.  must  be  corrected  by  this 
amount,  .so  80  —  50  =  30  ohms  for 
A', :  A'r  remains  at  100  ohms.  If  the 
reactive  component  had  been  —/SO 
then  the  corrected  A',  would  be  80 
—  (  —  50)  =  130  ohms. 

If  a  low  resistance  is  to  be 
matched  to  a  hijrh-impedance  re¬ 
active  load,  the  procedure  is  to 
convert  the  reactive  load  to  its 
e(iuivalent  parallel  resistance  and 
reactance. 

Usiny  lower  case  letters  for 
series  components  and  capital 
letters  for  equivalent  parallel  com¬ 
ponents,  e<|uation.s  for  this  con¬ 
version  are 


equals  200  ohms. 

The  pi  network  can  be  used  to 
perform  the  combined  functions  of 
a  plate  tank  circuit  and  an  antenna 
matchint?  circuit  and  accomplishes 
this  with  a  minimum  number  of 
circuit  elements.  It  can  match  a 
tube  to  a  wide  range  of  load  im¬ 
pedances  and  still  maintain  the  de¬ 
sired  values  of  plate  tank  circuit  Q. 
They  should  only  be  used  in  unbal¬ 
anced  grid  or  plate  tank  circuits. 
When  only  used  for  impedance 
matching  or  harmonic  attenuation, 
they  may  be  used  in  balanced  form. 
For  a  thorough  understanding  of 
the  behavior  of  the  pi  network  the 
reader  is  referred  to  an  article  “Pi- 
Network  Calculator”  by  the  writer 
in  May  1945  Electronics. 

The  conventional  pi  network  has 
certain  impedance-matching  limita¬ 
tions  and  will  not  always  efficiently 
match  a  tube  to  “just  any  old  piece 
of  wire  for  an  antenna.”  The  low¬ 
est  load  resistance  that  can  be 
matched  is  approximately 


Other  limitations  depend  on  the 
choice  of  inductance  and  loading 
capacitor. 


The  network  reactances  are  then 
found  on  the  chart  which  match  the 
two  resistances.  The  equivalent 
parallel  reactance  is  combined  with 
.Y,  to  get  the  corrected  value  of  A'.. 

Example  4.  Problem:  Find  the 
values  of  -Yi  and  Xr  required  to 
natch  40-ohms  resistance  to  100  - 
jlOO. 

Solution:  The  equivalent  parallel 
components  of  100  4-  /1 00  are  R 
=  200  and  A'  =  200  ohms  inductive. 
Now  find  Xl  and  Xc  for  matching 
40  to  200  ohms.  In  this  ca.se  ,Yr 
is  found  to  be  100  ohms  and  this 
must  be  corrected  to  match  or  tune 
out  the  inductive  component  of  the 
load.  Corrected  -Yr  = 

100  (200) 

100  -I-  200 

=  67  ohms.  If  the  reactive  com¬ 
ponent  had  been  capacitive  then  it 
replaces  part  of  Xc  and  the  cor¬ 
rected  A'r  would  be 

2‘H)  (loot 

200  -  KKI 


Pi  Network  Treatment 

A  simple  method  of  determining 
the  values  of  inductance  and  capac¬ 
itance  is  to  treat  the  pi  network  as 
two  separate  L-sections  each  match¬ 
ing  into  a  common  imaginary  resi.st- 
ance  r  as  shown  in  Fig.  8.  The 
values  of  A’t  and  R,  must  be  known 
or  found  first,  then  ()  is  chosen. 
Now  all  four  capacitive  and  induc¬ 
tive  reactances  are  found  on  the  L 
network  design  chart  as  explained 
previously.  Add  the  inductive  re¬ 
actances  together  since  actually  a 
single  inductor  is  used.  Knowing 
the  reactances  of  these  elements 
their  actual  inductance  and  capaci¬ 
tance  can  be  determined  in  the  usual 
manner. 

Example  5.  Problem:  Find  the 
values  of  inductance  and  capaci¬ 
tance  required  to  match  a  tube  load 
of  2,000  ohms  to  a  300  ohm  flat 
transmission  line  at  7  me  for  a  plate 
circuit  Q  of  10. 

Solution:  Find  the  intersection 
of  2,000  ohms  and  Q  =  10,  then 
read  Xr,  =  200,  -Y,,  =  200,  r  =  20. 
Now  match  this  r  of  20  ohms  to 


300-ohm  load.  From  intersection 
of  20-ohm  and  300-ohm  lines  read 
A',,  =  80  and  At,  =  75.  Find  total 
A'l  by  adding  Am  to  Am  and  get  275 
ohms.  Now  use  reactance  charts 
or  a  slide  rule  to  determine  C,  = 
113  ;jL;iif,  L  =  6.25  !i.h,  C-  =  285  wxf. 

When  the  load  impedance  con¬ 
tains  a  reactive  component,  it  must 
be  converted  to  its  equivalent  paral¬ 
lel  resistance  and  reactance.  Then 
find  the  values  for  matching  to  this 
equivalent  parallel  resistance.  Cor¬ 
rect  Xct  to  tune  out  the  e«iuivalent 
parallel  load  reactance  and  the  pi 
network  values  are  solved. 

The  T-Networks 

Simple  T  networks  are  often  used 
to  match  one  low  impedance  to 
another  because  the  values  of  in¬ 
ductance  and  capacitance  required 
are  of  more  practical  sizes.  Also 
they  are  often  inserted  in  series 
with  a  low-impedance  transmission 
line  to  provide  additional  harmonic 
attenuation.  In  broadcast  station 
.service  they  are  designed  by  choos¬ 
ing  a  suitable  value  of  fixed  capaci¬ 
tance  and  using  adjustable  taps  on 
the  two  coils  for  proper  matching. 
The  T  network  problems  are  also 
easily  solved  by  considering  them  as 
two  L  sections  (Fig.  8)  and  then 
combining  the  capacitances. 

When  using  T  networks  for  im- 
I)edanee  matching  only,  keep  the  Q 
of  the  .sections  as  low  as  practical 
to  avoid  unnece.ssary  circuit  los.ses. 
For  harmonic  attenuation,  use  Q’s 
of  around  5  or  6  in  each  L  section. 
Higher  Q's  do  not  give  much  more 
harmonic  attenuation,  but  do  in¬ 
crease  the  losses  proportionally. 

The  Pi-L  Network 

This  circuit  is  becoming  increas¬ 
ingly  popular  for  the  final  tank  cir¬ 
cuit  when  the  load  is  a  coaxial 
transmission  line.  It  makes  eco¬ 
nomical  use  of  the  components  re¬ 
quired  and  in  general  provides  more 
harmonic  attenuation  than  other 
circuits  and  less  circuit  loss.  The 
second  harmonic  output  from  a 
class-C  amplifier  .stage  will  be  ap¬ 
proximately  50  db  down  from  the 
carrier. 

To  determine  the  component 
values  of  this  circuit,  break  it  down 
into  L-.sections  as  shown  in  Fig.  8 
and  proceed  as  explained  in  the 
preceding  sections. 
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the  tube.  However,  light  reflected 
from  the  white  portions  of  the 
graph  is  picked  up  by  a  bank  of 
multiplier  phototube.s  and  fed  back 
to  drive  the  light  spot  toward  the 
top  of  the  tube. 

If  there  e.xists  a  sharp  line  of  de¬ 
marcation  between  white  and  dark 
portions  of  the  graph  sheet,  the 
spot  of  light  will  reside  so  that  the 
line  of  demarcation  will  divide  the 
spot  permitting  just  sufficient  light 
to  reflect  from  the  white  portions  of 
the  graph  sheet  to  sustain  its  posi¬ 
tion.  In  this  way  the  spot  of  light 
is  made  to  follow  a  white  line  on  a 
dark-background  graph  sheet.  An 
input  voltage  controls  the  horizontal 
or  -Y-position  on  the  graph  sheet, 
and  the  vertical  or  V-position  out- 
put  voltage  is  taken  off  the  vertical 
deflection  amplifier. 


Technical  Details 
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Complete  inatrument  contains  two  tunction  qenerators.  Specimen  sheet  is  placed 
behind  hinqed  door  and  crt  spot  iocused  by  viewinq  on  qround  qlass  in  ioldinq  hood 


OITPLT  VOLTAGK.  repre.'cnting  a 
drawn  function,  may  be  fed 
to  commercially  available  analog 
computers  from  the  instrument 
shown  in  the  photograph.  Light 
from  a  flying-spot  scanner  crt  is 
focused  on  the  function,  which  is 
drawn  in  white  on  a  contrasting 
chart.  The  spot  is  constrained  to 
follow  the  drawn  function  by  a 
I'-deflection  feedback  loop  with 
multiplier  phototube  transducers 
providing  the  error  signal.  A  multi¬ 
valued  curve  representing  the  letter 
A  is  shown  in  the  photograph. 

To  date  a  number  of  function 
generators  have  been  designed  and 
have  given  quite  satisfactory  per¬ 
formance  within  their  design  limi¬ 
tations.'  The  principle  objections 
to  the.se  systems  has  been  their 
sluggishness  of  response,  time  con- 

Presented  at  the  1951  National  Klectron- 
Ics  Conference  In  Chicago.  The  Ctmfer- 
ence  paper  will  appear  In  the  Hroct'rdings. 


Sliming  and  troublesome  methods  of 
function  specimen  preparation,  or 
lack  of  precision  in  generating  the 
desired  function. 

The  main  features  of  the  func¬ 
tion  generator  to  be  descrilied  are: 
high  accuracy,  -tO.5  percent;  rapid 
response,  amjilitude  and  phase 
characteristics  essentially  flat  be¬ 
yond  100  cycles;  and  ease  of  func¬ 
tion  specimen  preparation.  The 
desired  function  is  drawn  with  com¬ 
mercial  white  ink  on  a  7  by  7-inch 
contrasting  graph  sheet. 

Principle  of  Operation 

The  operation  of  the  function 
generator  is  illustrated  in  Fig.  1. 
The  cathode-ray  tube  generates  a 
.spot  of  light  which  is  optically  pro¬ 
jected  onto  the  graph  specimen.  A 
bias  voltage  is  supplied  to  the  verti¬ 
cal  deflection  circuits  of  the  crt 
which  by  itself  is  sufficient  to  drive 
the  spot  of  light  to  the  bottom  of 


The  optical  system  for  the  func¬ 
tion  generator  consists  of  a  5WP15 
flying-spot  scanner  cathode-ray 
tube’  as  a  light  source  which  pro¬ 
vides  a  small  spot  of  light  movable 
within  a  plane,  a  projection  lens  to 
provide  an  image  of  the  spot  on  the 
plane  graph,  a  graph  which  reflects 
more  or  less  light  depending  upon 
the  position  of  the  spot  on  or  off 
the  graph  line,  and  a  light  collect¬ 
ing  system  to  gather  light  reflected 
from  the  graph  and  present  it  to 
the  cathodes  of  multiplier  photo¬ 
tubes  to  generate  an  electrical  sig¬ 
nal  indicating  whether  the  spot  is 
on  or  off  the  graph  line. 

Assume  that  electrical  control  of 
spot  position  on  the  cathode-ray 
tube  face  is  faultless  .since  actual 
jiroblems  of  electrical  control  of 
spot  position  are  discussed  later. 
The  task  of  the  optical  system  is  to 
project  the  spot  onto  the  graph 
and  receive  light  from  the  graph 
in  such  a  way  that  electrical  output 
from  the  multiplier  phototubes  is  a 
reliable  and  useful  indication  of 
whether  the  spot  is  on  or  off  the 
graph  line  in  any  portion  of  the 
graph  area. 

The  desirable  characteristics  of 
the  5WP15  crt  which  dictated  its 


Function  Generator 


Rapid  response,  accuraey  better  than  one  percent  with  simple  preparation  of  function 
specimen  are  provided  by  equipment  using  flying-spot  scanner.  Rhototiihe  feetlhack  loop 
forces  crt  trace  to  follow  curve  drawn  in  white  on  black  graph  sheet 
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use  in  the  function  jteneratoi-  appli¬ 
cation  may  be  listed  as:  the  face 
of  the  tube  is  sufficiently  flat;  the 
spot  stays  in  sharp  focus  through¬ 
out  a  2i-inch  square  area  centered 
on  the  face  of  the  tube;  light  output 
and  angular  distribution  from  the 
spot  is  substantially  constant  for 
any  spot  position  in  this  area;  the 
spectral  distribution  of  the  light 
is  satisfactorily  matched  by  the 
s|)ectral  sensitivity  of  type  5819 
multiplier  phototubes  used  for  re¬ 
ception;  in  the  newer,  nonbrowning 
model  of  the  5\VP15,  a  stationary 
spot  of  adequate  brightness  for  this 
application  does  not  shorten  tube 
life  appreciably;  the  phosphor  de¬ 
cay  rate  is  fast  compared  to  spot 
velocities  used  in  this  application. 

Undesirable  effects  of  the  crt 
are  the  halo  and  general  glow  re¬ 
sulting  from  internal  reflections 
between  the  gla.ss  interfaces  and 
the  phosphor. 

The  objective  lens  .selected  for 
the  function  generator  is  an  88  mm. 
f  '2.8,  Carl  Zeiss  Tessar.  Resolu¬ 
tion  in  this  lens  is  better  than 
needed  for  the  cathode-ray  spot 
size,  and  distortion  is  negligible. 
It  was  determined  that  this  lens 
operated  at  an  aperture  of  f  4  con¬ 
stituted  good  design  as  a  compro- 
mi.se  between  high  light  intensity 
and  uniform  intensity  over  the 
u.sable  area  of  the  crt. 

To  facilitate  compact  mechanical 
design,  a  front-silvered  mirror  is 
employed  between  the  projection 
lens  and  the  graph  to  turn  the 
optical  path  through  90  degrees. 

The  graph  mu.st  meet  dimensional 
stability,  ease  of  preparation,  and 
convenience  of  handling  recpiire- 


ments.  In  addition  it  must  provide 
a  sufficient  change  in  light  received 
by  the  multiplier  phototubes  as  the 
projected  spot  moves  on  or  off  the 
graph  line,  in  any  part  of  the  graph 
area. 

A  number  of  commercial  opaque 
papers  were  tested  for  dimensional 
stability  under  varying  conditions 
of  temperature  and  humidity,  and 
all  those  tested  changed  more  than 
1  percent  when  subjected  first  to 
70  F  at  40  percent  relative  humid¬ 
ity  and  then  to  approximately  100 
F  at  90  percent  relative  humidity. 
Since  an  overall  accuracy  of  i  per¬ 
cent  was  required,  none  of  these 
papers  was  acceptable. 

Experiments  run  with  various 
opaque  and  translucent  material.^ 
with  black  ink  lines  revealed  typi¬ 
cal  light-to-dark  ratios  for  opaque 
white  papers  and  reflection  systems 
averaged  about  5  to  1,  and  trans¬ 
mitted  light  sy.stems  using  an 


opaque  line  on  translucent  mate¬ 
rials  averaged  about  6  to  1  in  light- 
to-dark  ratio.  For  both  these  situ¬ 
ations  there  is  a  serious  masking 
problem  in  that  stray  light  from  the 
cathode-ray  tube,  general  glow  and 
halo,  can  readily  reach  the  multi¬ 
plier  phototubes. 

A  great  improvement  is  found 
when  the  graph  is  reversed,  using 
a  white  line  on  a  dull-black  back¬ 
ground  for  a  reflected  light  system. 
Light-to-dark  ratios  in  excess  of 
10  to  1  can  l)e  obtained.  In  a  trans¬ 
mitted  light  system  a  transparent 
line  in  an  opaque  graph  sheet 
should  show  an  excellent  light-to- 
dark  ratio.  However,  no  suitable 
materials  for  such  a  .system  have 
l)een  found. 

Aluminum  Graph  Sheet 

The  material  finally  .selected  to 
meet  all  the  requirements  is  an 
aluminum  graph  sheet  0.025-inch 


Multivafuad  functions  may  b«  handtsd  by  qsnorolor.  Graph  input  of  dssirod  function 
at  loft  may  bo  compared  with  generator  output  at  displayed  at  right  on  externally- 
connected  oscilloscope 
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thick,  aniidized  and  painted  a  dull 
black  over  its  entire  surface.  It  is 
overprinted  with  a  Kuide-line  grid 
in  red.  which  is  visible  to  the  eye 
but  reflects  little  lifzht  in  the  ranjfe 
transmitted  by  the  cathode-ray  tube 
and  received  by  the  multiplier 
phototubes.  A  title  box  is  also  over¬ 
printed  in  white  outside  the  7  by  7- 
inch  graph  area.  See  Fig.  2.  The 
graph  sheet  has  holes  to  facilitate 
loo.se-leaf  binding  and  location  in 
the  function  generator. 

The  graph  line  may  be  drawn  with 
Johnsons’  special  grade  or  Keuffel 
and  Esser  number  3011  white  draw¬ 
ing  ink,  and  ordinary  drafting 
pens.  The  upper  edge  of  the  line 
should  be  located  accurately  to  rep¬ 
resent  the  desired  function  of  X 
and  1'.  .4  line  :^»-inch  wide  is 

sufficient  for  control  of  the  .spot  if 
both  X  and  1'  vary  slowly.  Where 
the  component  of  velocity  normal  to 
the  graph  line  may  be  high,  due  to 
rapid  changes  in  either  A’  or  1',  the 
line  should  be  thickened  on  its 
lower  side  by  applying  additional 
white  ink  with  brush  or  pen.  No 
great  care  is  required  in  this  opera¬ 
tion  except  to  avoid  applying  ink 
alx)ve  the  top  of  the  original  ac¬ 
curate  line.  A  J-inch  wide  line  is 
sufficient  to  stop  the  spot  in  free 
vertical  fall. 

The  projected  light  spot  strikes 
the  graph  at  normal  incidence  only 
in  the  center  of  the  graph,  and 
angle  of  incidence  decreases  to  67 
degrees  in  the  corners.  Reflection 
from  the  graph  line  is  more  diffuse 
than  specular  but  the  intensit.v  is 
greate.st  in  the  specular  reflection 
direction. 

Attempts  to  design  mirrors  which 
would  converge  satisfactorily  a 
large  part  of  the  reflected  light 
from  any  point  on  the  graph  area 
upon  a  single  photocathode  were 
not  successful. 

A  reflector  design  utilizing  four 
photocathodes  was  designed  by  trial 
and  error  methods.  The  sum  of  the 
outputs  of  the  four  photocathodes 
is  constant  within  10  jiercent  for 
an.v  position  of  the  spot  in  the  7  by 
7-inch  graph  area. 

Photoelectric  Transducers 

Characteristics  of  various  photo¬ 
cells  were  studied,  and  the  end-on 
tyjie  5819  was  selected  as  mo.st  suit¬ 
able  for  this  application.  It  has  a 
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FIG.  1 — Block  diagram  illustrates  how  phototube  feedback  loop  forces  crt  trace  to 
follow  drawn  curve  of  desired  function 


large  cathode  conveniently  placed 
at  the  end  of  the  tube,  high  gain, 
and  reasonably  .satisfactory  stabil¬ 
ity,  noi.se  level,  and  uniformity. 

Each  5819  must  be  shielded 
magnetically,  since  stray  magnetic 
fields  deflect  the  electron  stream, 
producing  great  variations  in  gain. 
Mumetal  shields  are  built  into  the 
multiplier  phototube  and  reflector 
mounting.  It  is  necessary  to  ad- 
ju.st  the  gain  of  each  of  the  four 
multiplier  phototubes  separately,  so 
that  when  they  are  used  in  parallel 
in  the  reflector  system  the  light-to- 
dark  ratio  will  be  constant  for  all 
portions  of  the  graph. 

Deflection  Circuits 

The  main  components  of  the  elec¬ 
trical  system  are  the  V-deflection 
or  feedback  looj)  circuit,  the  1’- 
output  circuit,  and  the  A-deflection 
circuit. 

The  magnetic  deflection  circuit 
for  the  5WP15  consists  of  a  square 
laminated-iron  yoke  upon  which  are 
wound  the  vertical  and  horizontal 
deflection  coils.  For  magnetic  de¬ 
flection  symmetry,  the  yoke  is  con¬ 
structed  of  I  laminations  lapped  at 
the  four  corners.  Instead  of  using 
short  I  laminations  butt  joined 
with  the  regular  /  laminations  at 
the  corners,  it  was  found  to  be  more 
satisfactory  to  u.se  plastic  filler 
strips. 

For  circuit  simplicity  two  wind¬ 
ings  have  been  placed  on  each  side 
of  the  square  iron  yoke.  This  al¬ 
lows  a  balance  of  two  non-zero  cur¬ 
rents  in  the  two  windings  to  pro¬ 


duce  a  zero  magnetomotive  force. 
For  linear  deflection  it  is  essential 
that  the  two  windings  on  each  side 
of  the  .square  be  very  closely 
coupled.  It  is  also  desirable  to  have 
low  capacitance  from  winding  to 
winding.  Two  coils  wound  side  by 
side  or  one  atop  the  other  have  in¬ 
adequate  coupling,  resulting  in 
nonlinear  deflection.  Bifilar  wind¬ 
ings  produce  adequate  coupling, 
but  samples  so  wound  had  0.(t28-;if 
capacitance  between  windings, 
which  produced  severe  hunting  in 
the  F-feedback  loop. 

A  successful  winding  method  is 
to  a.ssign  the  odd  layers  to  one 
winding,  and  the  even-numbered 
layers  to  the  other  winding.  This 
results  in  0.0004-af  capacitance 
which  is  about  the  maximum  which 
can  be  tolerated.  Each  winding 
has  1,180  turns  of  number  32 
Formex  wire.  Inter-layer  insula¬ 
tion  0.001-inch  thick  is  u.sed. 

Y -Deflection  Circuit 

Type  807  tubes  were  selected  to 
control  the  deflection  currents. 
They  are  connected  in  pu.sh-pull 
with  one  deflection  winding  be¬ 
tween  each  cathode  and  ground,  and 
one  deflection  winding  between  each 
plate  and  B  plus.  The  windings  are 
chosen  so  that  the  largest  stray 
capacitances  appear  from  one  plate 
to  the  opposite  cathode  rather  than 
plate  to  plate,  and  .so  that  equal  cur¬ 
rents  in  the  two  807  tubes  result  in 
no  vertical  deflection,  spot  centered 
vertically. 

Cathode  followers  drive  the  two 
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FIG.  2— Phototube  trantducert  lupply  error  tiqnal  to  Y-leedbock  loop.  Wavelorm  taken  from  y.deiIection  coUi  through  output  ampll- 

iier  correeponds  to  desired  lunction 


X07  .shown  in  Fiji.  2,  pri¬ 

marily  to  in.sure  ajrain.st  exces.sive 
8<I7  tubo  cnrrent.s  during  warmup, 
which  occurred  in  some  other  d-c 
coupled  circuits  which  allowed  H 
plus  to  appear  on  the  807  grids  if 
earlier  stages  were  not  conducting 
their  normal  plate  currents.  The 
cathode  followers  are  preceded  by  a 
phase  splitter  of  the  split-load  vari¬ 
ety,  with  resistor  networks  con- 
pected  to  low  potentials  to  obtain 
desired  bias  conditions  on  the 
cathode  followers. 

The  phase  splitter  is  preceded  by 
a  triode  amplifier  stage,  which  gets 
its  grid  signal  from  the  common 
load  resistor  of  the  four  .'iSlO  multi¬ 
plier  phototubes. 

One  of  the  big  problems  in  any 
closed-loop  system  is  to  maintain 
rapid  response  without  endanger¬ 
ing  stability.  In  the  pre.sent  in¬ 
stance  it  should  be  noted  that  the 
maximum  change  in  voltage  fed 
back  occurs  with  a  vertical  move¬ 
ment  erpial  to  the  diameter  of  the 
spot  as  projected  on  the  graph. 
Therefore,  at  frequencies  for  which 
the  phase  shift  around  the  open 
loop  approaches  180  degrees,  the 
gain  around  the  loop  must  be 
sufficiently  attenuated  so  that  the 
maximum  voltage  change  produced 
by  black  to  white  movement  of  the 
spot  produces  considerably  less  than 
one  spot  diameter  of  deflection. 
Since  the  same  amount  of  voltage 
change  must  produce  considerably 
more  than  7  inches  deflection  at 
zero  and  low  frequencies,  it  is  ap¬ 
parent  that  great  attenuation  is 


FIj.  3 — Sensitivity  and  phase  charac* 
teristics  of  Y-axis  open  loop  deflection 


required  at  the  frequencies  where 
phase  shift  approaches  180  degrees. 

Reactance  Effects 

The  elements  which  produce  the 
greatest  phase  shift  effects  are  the 
deflection  coil  reactances.  To  main¬ 
tain  .satisfactory  stability  condi¬ 
tions,  it  was  advantageous  to  split 
the  deflection  coil  windings  so  that 
two  windings  were  between  the 
cathodes  of  the  807  tubes  and 
ground  and  the  other  two  were  in 
the  plate  circuits.  The  coil  con¬ 
nections  were  arranged  so  that  the 
large  stray  capacitances  appeared 
from  plate  to  opposite  cathode 
rather  than  from  plate  to  plate. 
Further  advantage  was  gained  in 
attenuating  the  every  high  fre- 
(piencies  by  placing  a  copper  cylin¬ 
der  over  the  cathode-ray  tube  neck 
inside  the  deflection  yoke. 

The  effect  of  these  expedients  to 
reduce  deflection  sensitivity  at  high 
frequencies  to  achieve  stability  is 
apparent  at  a  few  hundred  cycles, 
but  speed  of  response  is  still  ade¬ 
quate  to  meet  the  specifications. 

Open-loop  deflection  sensitivity 


and  pha.se  characteristics  are  shown 
in  Fig.  3.  Phase  was  determined 
by  ob.serving  multiplij;'  phototube 
output  versus  sinusoidal  I'-input. 
using  a  graph  whose  upper  half  was 
black,  and  whose  lower  half  was 
white. 

The  F-loop  amplifier  shown  in 
Fig.  2  also  contains  an  alarm  cir¬ 
cuit  to  sound  a  buzzer  in  ease  the 
spot  should  escape  the  graph  line 
and  come  to  rest  below  the  graph 
area.  A  switch  and  capacitor  are 
also  provided,  .so  arranged  that 
pressing  and  releasing  the  switch, 
momentarily  changes  one  of  the  807 
grid  potentials,  lifting  the  six)t  to 
the  top  of  the  graph  area  and  al¬ 
lowing  it  to  settle  down  on  the 
graph  line. 

Due  to  the  deflection  coil  react¬ 
ances,  there  is  no  point  in  the  Y- 
loop  circuit  which  inherently  has  a 
voltage  corresponding  to  I'-position 
of  the  spot  under  dynamic  condi¬ 
tions.  The  current  through  the  de¬ 
flection  coils  does  indicate  F-posi- 
tion  correctly,  and  it  is  therefore 
neces.sary  to  in.sert  a  network  which 
will  develop  a  voltage  proportional 
to  this  current  from  d-c  to  above 
100  cycles.  The  two  1.2.50-ohm 
resistors  and  0.22-u.f  capacitors  in 
the  807  plate  circuits  fulfill  this 
requirement. 

The  push-pull  voltage  across 
the.se  two  R-C  combinations  is  a 
good  repre.sentation  of  vertical  spot 
position,  but  either  voltage  taken 
alone  has  even-order  harmonic  com¬ 
ponents.  It  is  therefore  necessary 
to  use  a  circuit  which  combines 
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push-pull  input*  to  furnish  a  single- 
ended  output.  This  is  accom¬ 
plished  by  using  one  of  the  push- 
pull  inputs  as  a  grid-to-ground 
drive  and  the  other  input  as  a 
cathode-to-ground  drive  on  a  single 
pentode.  The  circuit  is  shown  in 
Fig.  2.  The  remainder  of  the  cir¬ 
cuit  shown  provides  the  cathode  fol¬ 
lowers,  gain  switch,  limiters,  and 
attenuatf)r  which  are  employed  to 
permit  convenient  output  polarity 
and  sensitivity  adjustment. 

X-Oef/ection  Circuit 

The  X-deflection  coils  are  identical 
to  the  y-deflection  coils,  and  are 
supplied  current  from  a  pair  of  807 
tubes  as  shown  in  Fig.  4.  Cathode 
followers  are  used  to  supply  grid 
drive  to  avoid  positive  grid  voltages 
during  warmup  and  also  to  prevent 
drift  by  providing  a  low-impedance 
grid  circuit  for  the  tubes.  The 
cathode  followers  are  preceded  by  a 
split-load  phase  splitter,  an  input 
cathode  follower,  and  .switches  and 
resistance  networks  to  accommo¬ 
date  the  specified  kinds  of  input 
signals,  and  for  calibration. 

Unlike  the  F-loop  amplifier,  the 
X-amplifier  must  provide  deflection 
currents  in  pha.se  with  the  input 
voltage  from  d-c  through  100 
cycles.  Pha.se-shift  effects  from  the 
.Y-input  to  the  807  grids,  due  to 
stray  capacitance,  are  compensated 
for  by  the  capacitor  C„  and  in  the 
807  tube  circuits  C,  is  connected 
cathode  to  cathode  to  compen.sate  for 
deflection  coil  reactances,  thus  per¬ 
mitting  the  deflection  currents  to 
be  in  pha.se  with  the  input  and  807 
grid  voltages. 


The  large  X-input  voltage  avail¬ 
able  permits  large  amounts  of  de¬ 
generation  in  each  stage  of  the 
X-amplifier,  thus  permitting  very 
stable  operation. 

Curves  for  deflection  amplitude 
and  phase  are  shown  in  Fig.  5. 
Phase  observations  were  made  by 
deflecting  the  beam  sinusoidally  in 
the  X-direction,  crossing  a  centered 
vertical  line  on  the  graph.  The 
X-input  voltage  was  applied  to  the 
horizontal  deflection  plates  of  a 
laboratory  d-c  oscilloscope,  and  the 
output  of  the  multiplier  phototubes 
was  applied  to  the  vertical  plates  of 
the  same  oscilloscope.  The  I'-loop 
circuit  was  not  otherwise  con¬ 
nected. 

At  frequencies  high  enough  to 
produce  phase  shift  between  in¬ 
put  voltage  and  X-beam  deflection, 
two  separate  pips  occur  as  the  beam 
cro.sses  the  vertical  white  line,  and 
phase  shift  can  be  readily  calculated 
from  the  pip  displacement. 

It  is  significant  to  point  out  that 
successful  operation  is  not  limited 
to  single-valued  functions.  There 
are  many  multivalued  functions 
which  may  satisfactorily  be  repro¬ 
duced  by  the  machine.  The  criteria 
which  determines  which  branch  of 
the  function  is  traversed  from  the 
singular  point  is  determined  by  the 
method  of  breaking  the  curve  at  the 
singular  point. 

A  double-valued  curve  describing 
the  letter  .4  is  shown  in  the  photo¬ 
graph.  If  the  singular  point,  junc¬ 
tion  point  of  the  horizontal  bar  of 
the  A  with  the  inverted  U,  on 
the  right  is  broken  slightly  on 
the  top,  the  branch  describing 


FIG.  S — Amplitud*  and  phaie  oi  X-axU 
deiUclion  a*  (unctions  oi  input  irs- 
quoncy 


the  inverted  V’  will  be  traversed  as 
the  independent  variable  iiicrea.ses 
from  the  extreme  left  to  right,  and 
the  branch  describing  the  vertical 
bar  will  be  traversed  as  the  inde¬ 
pendent  variable  decreases  from 
right  to  left. 

If,  on  the  other  hand,  the  con¬ 
tinuity  of  the  graph  had  been 
slightly  broken  at  the  singular 
point  on  the  left  the  writing  pro¬ 
cedure  would  be  reversed.  By  this 
process  one  may  readily  see  the 
many  po.ssibilities  for  handling 
multivalued  functions  should  their 
necessity  ari.se  in  the  solution  of  a 
problem. 
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Computer-Recorder 

for  Ratio  Measurements 


Multivibrators  and  modified  commercial  recorder  measure  and  record  ratio  between 
recurrent  rates  of  pulses  from  two  sources.  Simplified  version  of  system  may  be  used  to 
record  ratio  between  any  two  phenomena,  such  as  two  d-c  voltages 
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PULSED  SYSTEMS  have  proved  to 
be  exceptionally  versatile  tools 
for  instrumentation  of  count-rate 
phenomena.  In  many  cases  the 
desired  information  is  contained  in 
a  galaxy  of  similar  phenomena 
which  occur  at  random  or  according 
to  some  well-established  distribu¬ 
tion  characteristic.  The  major 
problem  in  most  cases  is  the  recov¬ 
ery  of  the  desired  information  from 
the  intelligence  that  is  supplied  to 
the  decoding  equipment.  In  many 
cases  this  will  involve  correlation 
between  two  or  more  inputs  to  the 
decoding  instrument. 

The  equipment  shown  in  the 
photograph  was  designed  to  accept 
inputs  from  two  sources  of  pulse 
rate  intelligence  where  the  desired 
information  is  the  ratio  between  the 
recurrent  rates  of  the  two  sources. 

Principle  of  Operation 

The  basic  idea  of  the  ratio  com¬ 
puter  and  recorder  is  illustrated  in 
Fig.  1.  The  computer  has  two 


separate  inputs  providing  voltages 
which  are  a  function  of  the  average 
pulse  count,  x  and  g,  of  the  two  in¬ 
puts.  These  inputs  are  caused  to 
trigger  two  monostable  multivibra¬ 
tors  which  produce  a  fixed  rectan¬ 
gular  output  for  each  input  pulse 
in  the  respective  channels.  These 
rectangular  pulses  are  then  time 
averaged  through  filter  networks  to 
produce  an  output  voltage  propor¬ 
tional  to  X  in  the  one  case  and  —  g 
in  the  other. 

A  certain  fraction  h  I  of  the 
X  voltage  is  combined  in  a  summing 
circuit  with  the  negative  y  voltage 
to  feed  a  closed-cycle  servo  system 
which  seeks  a  zero  input  to  the 
.servo  amplifier  by  means  of  the 
ratio  potentiometer.  Under  equilib¬ 
rium  conditions  then  it  is  seen  that 
the  fraction,  h/l  will  be  propor¬ 
tional  to  the  ratio  g/x.  The  servo 
motor  is  coupled  to  the  pen  drive  of 
the  recorder  so  that  this  ratio  is 
continuously  plotted  on  a  moving 
graph  paper  with  time  acting  as  the 


Rcoi  viaw  oi  lotto  computor  and  powor 
supply.  Top  shoU  contains  lost  gonor- 
otoi 


independent  variable.  In  this  way 
the  ratio  of  the  recurrent  rates  of 
two  independent  count  phenomena 
may  be  plotted  as  a  function  of 
time,  or  possibly  of  a  third  variable 
with  time  acting  as  a  parameter. 

In  the  proposed  application  the 
motor-driven  potentiometer  was  as¬ 
sumed  to  be  linear,  thus  creating  a 
linear  ordinate  for  the  recorder. 
For  a  more  general  application 
this  need  not  be  the  case.  In  a 
broader  sense  the  input  to  the 
servo  amplifier  (Fig.  1)  will  be 

k,~x-ksv  (1) 

where  R.  is  the  total  resistance  of 


FIG.  1 — Block  diagram  shows  sotup  ior  dotormiiiing  ratio  botwoon  rocnrroal  ratos 
ol  pnlsos  from  two  dUioroat  sourcos 


aCCnONICS  — May,  1952 


145 


the  ratio  polenlionieler  and  li  is 
the  resistance  between  the  center 
arm  of  the  potentiometer  and 
Rround.  The  ratio  h,  I  win  depend 
upon  the  method  of  winding  the 
potentiometer.  Since  the  servo 
amplifier  seeks  a  zero  input  then 

aw  =  ^  ^2) 

The  ordinate  scale  of  the  graph 
may  be  distorted  in  any  manner 
desired  by  winding  the  potentiom¬ 
eter  properly.  As  an  example  of 
this  consider  a  potentiometer  which 
is  square-law  wound  so  that  the  re¬ 
sistance  R  is  proportional  to  the 
square  of  the  distance  h.  In  this 
case  £q.  2  reduces  to 

By  the  proper  Choice  of  the  con¬ 
stants  fc,  and  fc,  the  system  may  be 
made  to  perform  satisfactorily  for 
ratios  of  y/x  greater  than  unity.  It 
may  be  seen  from  the  diagram  that 
the  potentiometer  output  can  never 
exceed  the  value  A',  x.  Therefore, 
the  ratio  A\,/Ai  must  be  such  that 
ki  y  never  exceeds  A,  x.  When  the 
maximum  value  of  y,  x  is  known 
this  is  a  simple  matter  of  choice  of 
circuit  parameters. 

For  greater  flexibility,  where 
there  may  exist  a  wide  range  of 
values  for  y/x,  a  simple  switch  ar¬ 
rangement  may  be  incorporated  to 
change  the  ratio  kjk,  in  steps  of 
10  or  20  db ;  the  ratio  fc./fc,  behaving 
merely  as  a  constant  multiplier  on 


the  ordinate  scale  of  the  graph. 

The  object  of  the  ratio  computer 
and  recorder  is  to  accept  two  recur¬ 
rent  pulse  inputs,  to  process  and 
compute  the  ratio  of  their  recurrent 
rates,  and  to  record  this  informa¬ 
tion  as  a  function  of  time.  The 
equipment  was  designed  to  handle 
recurrent  rates  from  ten  to  ten 
thousand  pulses  per  minute,  where 
the  maximum  recurrent  ratios 
never  exceed  ten  to  one.  To  handle 
this  wide  range  of  input  variation 
and  still  maintain  a  high  degree  of 
accuracy  the  circuitry  has  been  de¬ 
signed  to  provide  this  range  in 
three  steps  by  employing  a  range 
selector  switch.  The  details  of  the 
circuitry  are  illustrated  in  Fig.  2. 

Circuitry 

Referring  to  Fig.  2,  the  x  input 
and  the  y  input  enter  on  two  identi¬ 
cal  channels.  These  inputs  may  be 
in  the  form  of  random  positive 
pulses  of  sufficient  amplitude  to 
trigger  off  the  monostable  multi¬ 
vibrators  consisting  of  both  halves 
of  r.  and  Ft.  The  purpose  of  the 
differentiator  and  rectifier  in  the 
input  networks  is  to  limit  the  width 
of  the  input  pulses  so  that  they  do 
not  influence  the  output  in  any  way. 

The  output  of  the  multipliers  is  a 
550-volt  pul.se  of  width  depending 
on  the  particular  range  of  input 
pulse  recurrent  frequencies.  For 
input  pulse  recurrent  frequencies  of 
10  to  100  ppm,  100  to  1,000  iipm, 
and  1,000  to  10,000  ppm,  the  output 
pulse  widths  in  the  x  channel  are 


12,  1.2,  and  0.12  milliseconds  re- 
siiectively.  The  choice  of  pulse 
widths  is  such  as  to  allow  only  two 
percent  dead  time  for  the  maximum 
pulse  recurrent  frequency  in  a 
given  range.  The  pulse  widths  in 
the  y  channel  are  one  tenth  as  long 
as  the  respective  pulse  widths  in  the 
X  channel.  In  this  way  the  y  pulse 
recurrent  frequency  may  exceed 
the  X  pul.se  recurrent  frequency  by 
as  much  as  ten  times  without  the 
averaged  ij  output  exceeding  the 
averaged  x  output. 

The  outputs  of  the  monostable 
multivibrators  are  fed  into  cathode 
followers  (!',  and  F.)  which  act  as 
buffer  stages  to  isolate  the  multi¬ 
vibrators  from  their  respective  time 
averaging  circuits.  The.se  tubes  are 
normally  cut  off  and  conduct  only 
during  the  pulse  time  of  the  multi¬ 
vibrators.  The  time-averaging  cir¬ 
cuits  consist  of  a  simple  low-pass 
R-C  filter  whose  time  constant  is 
just  sufficient  to  reduce  the  di.screte 
undulations  to  a  tolerable  level.  The 
time  constants  of  the.se  filters  are 
switched  according  to  the  range  of 
input  pulse  recurrent  frequencies 
to  allow  as  rapid  a  response  as  pos¬ 
sible  without  excessive  undulation. 

The  X  output  is  coupled  through 
the  cathode  follower  F,  to  the 
driven  potentiometer  P,  which  is  an 
integral  part  of  the  .servo-recorder. 
Tube  V's  acts  as  a  ballast  to  balance 
out  the  quiescent  voltage  of  F,.  The 
output  from  potentiometer  and 
the  y  output  from  F,  are  fed  into 
the  cathode  followers  F,  and  F; 


f 

[ 


FIG.  2— Rmios  between  pulie  ratei  irom  ten  to  ten  thouiand  per  minute  are  determined  in  three  rangei.'  Note  unconventional  uie  oi 

recorder  ’  ■■ 
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whose  output  is  directly  connected 
to  the  null-seeking  amplifier  of  the 
servo  recorder.  In  this  way  the 
center  arm  of  /*,  is  automatically 
adjusted  to  provide  the  ratio  of  the 
y  output  to  the  x  output  as  ex¬ 
plained  in  the  preceding  section. 

The  completed  ratio  computer 
with  its  as.sociated  power  supply 
is  shown  in  the  photograph.  The 
only  operating  control,  other  than 
the  on-off  switch,  is  the  pulse  recur¬ 
rent  frequency  range  switch  which 
is  located  on  the  front  panel.  Initial 
balance  controls  which  may  be  set 
prior  to  operation  of  the  equipment 
are  located  at  the  rear  of  the  unit. 
There  are  three  initial  balancing 
controls,  two  of  which  equalize  the 
quiescent  voltage  at  the  cathodes  of 
I',,  V'„  and  V,  (Fig.  2),  through  the 
settings  of  P,  and  The  third 
balance  control  is  to  zero  the  input 
to  the  servo  amplifier  by  means  of 
potentiometer  P,.  A  pushbutton 
switch  is  provided  to  discharge  the 
nonpolarizing  filter  capacitors  C, 
and  C,  prior  to  the  balancing  oper¬ 
ations. 

Recorder 

The  choice  of  recorders  to  be  used 
as  a  part  of  the  ratio  computer  is 
somewhat  arbitrary  since  many 
companies  manufacture  a  servo- 
type  recorder.  The  only  require¬ 
ments  are  the  time  of  response  and 
amplifier  sensitivity  as  dictated  by 
the  system  on  which  it  is  to  be  used. 
In  this  particular  computer  a  modi¬ 
fied  Brown  Electronik  Strip  Chart 
Recorder  was  used.  The  recorder 
was  stripped  of  all  standard  fixtures 
except  the  chart  drive  mechanism, 
the  servo  amplifier,  and  the  pen 
gear  and  drive  system. 

The  potentiometer  used  was  a 
50,000-ohm,  ten-turn  Helipot  with  a 
resistance  tolerance  of  5  percent 
and  a  linearity  tolerance  of  0.5  per¬ 
cent. 

No  definite  procedure  for  adapt¬ 
ing  the  recorder  to  the  computer 
can  be  given  since  it  is  dependent 
upon  the  number  of  teeth  on  the 
pen  drive  bull  gear,  the  amount  of 
pen  deflection  required,  and  the 
number  of  turns  of  the  potentiom¬ 
eter  for  full-scale  movement  of  the 
pen. 

The  potentiometer  was  mounted 
in  the  recorder  with  a  gear  drive 


FiG.  3 — Performance  of  ratio  computer 
It  u*ui.ia.ed  by  clot#  adherence  of  ideal 
t.ra.qat  tine  ond  actual  measured 
points 


from  the  pen  drive  bull  gear  such 
that  the  potentiometer  shaft  was 
given  its  full  ten  turns  for  full 
.scaie  movement  of  the  pen.  As  in 
the  ca.se  of  most  recorders  no  stand¬ 
ard  gears  could  be  used  and  it  was 
necessary  to  make  the  gears.  In 
making  the  gears  it  is  important 
that  as  much  backlash  and  over¬ 
travel  be  eliminated  as  possible 
since  the.se  mechanical  inaccuracies 
add  to  the  overall  error  of  the 
computer.  With  reasonable  precise¬ 
ness  in  the  machine  operations, 
gears  of  suitable  tolerances  were 
made  without  any  special  machin¬ 
ing  required. 

The  remaining  adjustment  that  is 
necessary  is  to  adjust  the  gain  of 
the  servo  amplifier  to  be  compatible 
with  the  levels  at  which  the 
computer  will  operate.  The  ampli¬ 
fier  is  provided  with  a  screwdriver 
gain  adju.stment.  At  the  maximum 
gain  setting  only  8  microvolts  input 
to  the  amplifier  is  required  for  full- 
scale  movement  of  the  pen.  On  sys¬ 
tems  of  the  type  with  which  this 
computer  is  used,  this  degree  of 
sensitivity  cannot  be  tolerated.  If 
the  voltage  across  the  potentiometer 
is  of  such  a  magnitude  that  the 
voltage  across  the  individual  con¬ 
volutions  is  sufficient  to  drive  the 
pen  full  scale  the  recorder  will  oscil¬ 
late  between  the  individual  convolu¬ 
tions  of  the  multiturn  potentiom¬ 
eter.  For  this  reason  it  is  neces¬ 
sary  to  decrease  the  gain  of  the 
amplifier  to  the  point  where  no  such 
o.scillations  occur. 

Another  reason  for  reducing  the 
gain  of  the  amplifier  is  so  that  no 


stage  of  the  amplifier  will  .saturate 
with  the  maximum  input  signal.  As 
may  be  expected,  reduction  of  the 
gain  below  the  point  of  oscillation 
will  place  the  signal  required  for 
.saturation  above  that  required  for 
full-.scale  pen  movement. 

Performance  Tests 

The  ratio  computer  was  subjected 
to  many  laboratory  tests  for  ac¬ 
curacy,  stability,  and  degree  of 
resolution.  Throughout  the  entire 
test  procedure  the  resjwnse  of  the 
circuits  was  found  to  be  linear  to 
a  degree  which  was  smaller  than  the 
expected  error  in  laboratory  meas¬ 
urements.  With  constant  input 
pulse  rates  it  was  found  that  no 
visible  variation  in  the  indicated 
ratio  occurred  over  a  period  of  six 
hours.  Figure  3  is  a  curve  show¬ 
ing  the  computing  characteristics 
of  the  ratio  computer  wherein  the 
overall  accuracy  of  the  computer 
may  be  established.  Analysis  of 
this  curve  will  reveal  that  maximum 
error  occurs  at  the  lower  portion 
of  the  range  and  is  of  the  order  of 
1  percent  of  full  scale  while  the 
error  in  the  remaining  portion  of 
the  scale  is  better  than  1  percent 
absolute. 

Although  the  equipment  de- 
.scribed  was  intended  for  a  particu¬ 
lar  telemetering  application  the  per¬ 
formance  may  be  modified  in  many 
ways  by  suitable  changes  in  the 
circuit  parameters.  For  example 
by  eliminating  the  pulse-generating 
and  averaging  circuits  the  equip¬ 
ment  may  be  used  directly  to  record 
the  ratio  between  two  electrical 
voltages. 

In  all  cases,  however,  the  one  re¬ 
striction  which  the  equipment  is 
subject  to  is  that  the  ratio  can 
never  exceed  a  certain  prefixed 
value.  Although  this  maximum 
ratio  may  be  made  as  large  as  de¬ 
sirable  it  will  be  better  to  keep  this 
value  as  low  as  possible  since  the 
absolute  accuracy  of  the  equipment 
will  be  proportional  to  this  ratio. 
For  improved  accuracies  at  the 
lower  ratios  it  is  recommended  that 
a  switch  (manual  or  automatic)  be 
employed  to  change  the  scale  of  the 
recorder  as  the  ratio  decreases. 

This  work  was  performed  under 
contract  with  the  United  States  De¬ 
partment  of  the  Air  Force. 


ELECTRONICS  — Moy,  1952 


147 


Tube  Comparison  Chart 

Rapid  evaluation  of  similar  types  is  provided  by  three-coordinate  graph.  Compares 
preferred  and  representative  tube  types  in  terms  of  plate  resistance,  transconduct¬ 
ance  and  amplification  factor 


Engineers  working  with 
radio  or  television  equip¬ 
ment  are  faced  frequently  with 
the  problem  of  identifying  the 
tubes  used  in  electronic  equip¬ 
ment.  For  some  it  will  be  enough 
to  know  that  it  is  a  triode  or 
pentode  or  that  it  is  an  amplifier 
or  a  converter.  This  informa¬ 
tion  may  be  found  in  published 
classification  charts  or  in  tube 
lists  furnished  by  the  manufac¬ 
turers. 

If  it  is  necessary  to  compare 
the  characteristics  of  two  tubes, 
or  to  find  a  tube  that  differs  from 
another  in  a  particular  way  the 
job  becomes  harder. 

Since  one  of  the  major 
vacuum-tube  characteristics  is 
the  product  of  the  other  two, 
values  of  all  three  may  be  shown 
on  straight  lines  by  using  log-log 
graph  paper  for  the  presenta¬ 
tion.  On  the  final  form  of  the 
chart  equal  values  of  transcon¬ 
ductance  are  horizontal.  Equal 
values  of  plate  resistance  are 
shown  in  a  vertical  line  and  equal 
values  of  amplification  factor  fall 
on  a  slanted  line. 

Since  each  direction  has  a  very 
specific  meaning  it  is  easy  to 
compare  two  tube  types  by  locat¬ 
ing  them  on  the  charts.  For  ex¬ 
ample,  a  person  familiar  with  a 
type  12AU7  may  become  inter¬ 
ested  in  a  12BH7  tube.  It  is 
known  to  be  similar,  but  not  ex¬ 
actly  like  the  older  type  tube.  The 
published  data  on  the  two  types 
makes  them  difficult  to  compare 
since  one  manufacturer  omits 
plate  resistance  in  one  type  and 
amplification  factor  in  the  other. 

When  the  tubes  are  located  on 
the  chart,  however,  the  compar¬ 
ison  is  immediately  evident.  The 
tubes  have  equal  amplification 
factors  since  they  are  located  on 
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a  sloping  line  of  the  chart.  The 
12BH7  has  a  higher  transcon¬ 
ductance  and  a  lower  plate  resist¬ 
ance.  These  same  facts  are 
more  difficult  to  grasp  from  a 
list  of  the  characteristic  values. 

Instead  of  comparing  two 
known  types  it  is  often  necess.jry 
to  locate  for  a  given  application 
a  tube  similar  to  one  in  use  ex¬ 
cept  to  have  a  higher  or  lower 
value  of  one  of  the  characteris¬ 
tics.  By  examination  of  the 
chart  it  is  at  once  evident  what 
tubes  are  available  in  the  direc- 


FIG.  1 — Som>  typical  tub*  typ*i 
compared  under  varying  conditioni 


tion  of  the  specific  requirement. 

For  example,  a  tube  is  required 
similar  to  a  12AU7  except  it 
must  have  a  higher  tran.scon- 
ductance.  On  the  chart  we 
quickly  find  a  6J6  with  practi¬ 
cally  the  same  plate  resistance, 
but  with  a  transconductance 
twice  as  high. 

The  types  shown  are  located 
by  published  typical  operating 
characteristics  for  Class  A  or 
Class  A1  operation.  On  some 
types  where  widely  separated 
points  are  given  for  different 
voltages  or  currents  these  points 
are  connected  by  a  line  extended 
from  the  tube  identification. 

It  is  impossible  to  show  all  the 
possible  variations  of  each  tube 
since  they  vary  widely  with  plate 
voltage  and  bias  changes.  At 
plate  current  cutoff  every  tube 
has  zero  transconductance.  Three 
examples  are  given  in  Fig.  1 
showing  the  way  in  which  the 
characteristics  of  these  typical 
tubes  vary.  The  limits  of  Fig.  1 
are  the  same  as  the  main  body 
of  the  chart.  This  shows  the 
large  variations  of  character¬ 
istics  caused  by  voltage  changes. 

iContinucd  on  pogo  150) 


atR  KStSUlKC  Dp  la  Mas 

FIG.  2— Expandod  low-r*iistanc*  B,  portion  oi  Fig.  3  on  iollowlng  p«g* 
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Cinch  componMili 
ovallabl*  at  laacl- 
Ing  •lactronic  |eb> 
ban  —  avtry* 
wh«r*. 


CINCH  MANUFACTURING  CORPORATION 

laii  SMrtk  Homm  Av*^  Otkofa  14,  Hltoalt 

>wR>l<lRi>  •!  UwlMi  Cwi  F«>Niw 


The  Cinch  organization  is  flex- 
ible,  readily  adapted  to  any  elec¬ 
tronic  component  requirement  .  .  . 
in  military  or  commercial  emergency. 


CONSULT  CINCH 


Tube  Comparison  Chart 
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FIG.  3  Receiylng  tub**  are  compared  according  to  three  parameters  under  representatiee  operating  conditions 


here  and  here 


MALLORY 


Midgetrols 


do  a  trouble-free  job 


for  you 


Only  with  Mallorv  Midgetrols 
do  you  get  two-poini  susjM'iision 
— the  feature  whieh  gi\es  more 
stalile  resistatiee  \  allies  and 
longer  eonlrol  life.  It  also  per¬ 
mits  speeilii-atioii  of  longer 
shafts  and  makes  it  possible  to 
use  shorter  shaft  hushings. 


VI  hen  you  use  Mallorv  Midgetnds  you  take  advantage  of  out¬ 
standing  earhon  control  design,  construction  and  [lerformanee 
features  that  pay  off  on  your  production  line  .  .  .  and  in  the  homes 
of  your  customers. 

ON  THE  LINE  —  Kxelusive  two-point  shaft  sus|M-nsion  eliminates  side 
play  and  makes  possible  use  of  heavy  pressure  to  attach  knobs  with¬ 
out  control  damage. 

Tvio-point  suspension  also  results  in  a  shorter  shaft  hushing  and 
thus  saves  space  in  chassis  arrangement. 

Versatility  of  design  permits  Mallory  to  make  quick  delivery  of 
standard  units  adapted  to  meet  prtxluetion  emergencies  .  .  .  for  short 
runs  . . .  for  experimental  work  ...  or  for  serv  ice  replacement  stocks. 

IN  THE  HOME— Two-point  susp<‘nsion  eliminates  shaft  wobble — thus 
prevents  damage  to  the  carbon  element. 

Kesistance  drift  is  sharply  limitisl  iK-eause  the  phemdie  base  of  the 
carbon  element  resists  extremes  of  iem|)eralure  and  humidity. 

Quiet  o()eration  and  smooth  tajK-rs  la'cause  of  the  fine  molecular 
structure  of  the  carbon  and  exclusive  methods  of  application. 
Long-lasting  performance  lH‘cause  of  precision  design  and  construction. 


You  ran  see  that  Mallory  Midgetrols  offer  real  advantages  in  prislue- 
tion  and  in  use — advantages  that  build  satisfaction  for  your  dealers 
and  their  customers  because  of  the  trouble-free  |M-rformanee  of 
Mallory  Midgetrols.  rile  or  call  Mallory  liHlay  for  additional  infor¬ 
mation  on  the  job  Mallory  Midgetrols  can  do  for  you. 
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Metallurgical  Products— Contacts  •  Special  Metals  •  Welding  Materials 


MALLORY  & 

C  O 

INC.,  INDIANAPOLIS  < 

5  ,  INDIANA  1 

ELECTRONICS  —  Moy,  1952 


151 


ELECTRONS  AT  WORK 


OTHER  DEPARTMENTS 
featured  in  this  issue: 


Edited  by  RONALD  K.  JURGEN 


Production  Techniques.  .250 
New  Ihoducts . 282 


Daclmai-Countar  Electron  Tube . 

BBC  Orchestral  Studio . 

Power-Ampliiier  Klystron . 

Rador  Plotting  Board  ior  Air  Troiiic . . 
Battery-Operated  Cathode  Follower. . 

Free-Floating  Weather  Station . 

Lunar  Reflection  of  UHF  Communica¬ 
tions  . 


TV  Tuner  Coeers  82  Channels . . 

Measuring  Static  Charge  on  Fabrics.. 

Double-Pulse  Video  Generator . 

Direct-Acting  Circuit  Controller . 

Osone  Generator  . 

Monitor  ior  Frequency-Shift  Reception 

Underwater  Sound  Scattering . 

Beam-Bending  Microwave  Reflector . . 


News  From  the  Field  . .  .336 


New  Books 


Backtalk 


Decimal-Counter  Electron  Tube 


By  D.  L.  Hollway 

Commonwealth  Soientifio  and  Induetrial 
Research  Organization 
Sydney,  Australia 


A  SCALE-OF-TEN  COUNTER  electron 
tube  has  been  developed  in  which 
incoming  signals  are  counted  by 
triggering  a  single  electron  beam 
through  a  closed  sequence  of  ten 
pairs  of  stable  states. 

In  the  complete  counter  tube, 
shown  in  Fig.  1,  two  sets  df  col¬ 
lector  plates  are  used.  The  (front 
group  O  is  phased,  with  respect  to 
the  deflectors,  for  clockwise  rotation 
and  the  back  group  Q  is  phased  for 
reverse  rotation.  Ten  pairs  of  radial 


slots  are  cut  in  the  front  collectors 
as  shown  in  Fig.  2  so  that  the  beam, 
wherever  it  falls  on  the  front  sys¬ 
tem,  will  move  clockwise  until  part 
of  the  spot  overlaps  the  radial  lead¬ 
ing  edge  of  the  slot  and  passes 
through  to  the  back  collectors. 

The  beam  moves  outward  until  it 
is  partially  intercepted  by  the  inside 
of  the  tubular  electrode  .V,  Fig.  1, 
the  positive  ring  which  is  connected 
to  the  final  anode.  Further  move¬ 
ment  reduces  the  current  reaching 
the  collectors  so  that  the  magnitude 
of  the  beam  deflection  is  stabilized 
at  the  inside  radius  of  the  ring. 
The  radial  position  is  controlled  only 
by  the  trigger  electrode  N,  a  short 
cylinder  which  receives  the  signals 
to  be  counted. 

When  a  positive-going  signal 
reaches  the  trigger,  the  spot  moves 


FIG.  1 — Crofa-s«ctional  Ti«w  of  tho  oloc- 
trodot  of  tho  ocolo-of-ton  countor.  Rotit- 
toro  connoctod  to  tho  coUoctor  plotot  A 
to  E  of  T\q,  2  (F).  grid  (G),  cothodo  (H). 
onodo  (!)•  fl^o  dofloclort  (K).  focusing 
oloctrodo  (I),  positlro  ring  (M),  triggor 
(N),  front  coUoctor  plotos  (O).  supprossor 
(P).  back  coUoctor  plotos  (Q)  and  carry- 
OTor  oloctrodo  (R) 


UNtrS  TRIGGER 
WAVE 


TENS  TRIGGER  WAVE 


CARRY  line 


[anode 


240V 


THOUSANt 


240V  j 

socpsj 


‘C^Y  I 
tlFOCUsI 
Dgrio  j 
fsOK 


looos; 


2  MEG 


INPUT  SIGNALS  OF  ANY 
WAVEFORM 


CUTOFF 


FIG.  2 — Front  coUoctor  plotos  showing 
tho  stoblo  positions  of  tho  boom 


Circuit  diagrom  ond  check-point  waroiorms  of  a  comploto  countor  boring  four 
scolo-of-ton  stogos 
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Wi^  Btutd  UNIVERTER 


for  complete  frequency  coverage 

whtn  used  with  th« 

FM-AM  SIGNAL  GENERATOR  TYPE  202-B 
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UNIVERTER 

rrpc  207-A 

The  Univerter  Type  207- A  provides  a  continuous  exten- 
tion  of  the  frequency  range  of  the  202-B  FM-AM  Signal 
Generator  down  to  0.1  me  The  two  instruments  may  be  used 
over  a  continuous  frequency  range  of  0.1  me.  to  216  me. 
The  Univerter  Type  207-A  subtracts  150  me  from  a  signal 
obtained  from  the  202-B  and  provides  outputs  between 
0.1  me  and  55  me.  without  change  of  signal  level.  Negligible 
spurious  signals  ore  introduced  and  modulation  of  the  signal 
is  unaffected.  Small  incremental  changes  can  be  made  in 
frequency  to  allow  the  study  of  band  pass  characteristics  of 
very  narrow  band  receivers.  A  regulated  power  supply 
prevents  change  of  gain  or  frequency  with  line  voltage. 

SPKtFICATIONS  (Whwi  wwf  wM  202-1) 

FREOUfNCY  RANGE:  0.1  me.  to  SS  me.  (0.3  me.  to  SS  me.  wHti  200  he. 
<orH«r  U«vioti«n). 

FREQUENCY  INCREMENT  DIAL:  Plus  or  iiiinu*  300  kc.  caUbraM  In  S  kc. 
incmmnnH. 

FREQUENCY  RESPONSE:  FUrt  within  ^  1  db  ovnr  fmqunncy  rang*. 
FREQUENCY  ADJUST:  Front  pmffi  control  allows  calibration  with  303-B 


FM-AM  SIGNAL  GENERATOR 

TYPE  202-B 

#  Tho  standard  signal  sourco  for  tho  FM  and  TV  indvstry. 

•  Univortor  207-A  oxtonds  froquoncy  rango  down  to  0.1  me  with¬ 
out  chongo  in  signal  lovol  or  modulation  charoctoristia  bolow. 

SPECIFICATIONS: 

RF  RANGES;  54.10R,  10«.216mc. 

FREQUENCY  DEVIATION:  0-24  kc..  O-tO  kc..  0-240  kc. 
FM  DISTORTION:  Loss  then  2%  ot  7$  kc.  dovlotion. 
AMPUTUDE  MODULATION:  Continuously  vorioblo  0-30%. 
RF  OUTPUT  VOLTAGE:  0.1  microvolt  to  0.2  voH. 

PRICE  $975.00  F.O.  B.  BOONTON.  N.  J. 


OUTPUT:  Continuously  vorioblo.  ot  XI  lock  from  0.1  microvoHto  0.1  volt 
ocross  53  ohms  by  uso  of  202-B  ottonuotor. 

HIGH  OUTPUT:  Uncolibrotod  opproxlmotoly  1.5  voNs  from  330  ohms 
into  opon  circuit. 

DISTORTION:  No  opprocioblo  FM  distortion  of  any  lovol. 

No  opprocioblo  AM  distortion  ot  corrior  lovoh  bolow  0.05  voN  ond 
modulotlon  of  50%. 

SPURIOUS  RF  OUTPUT:  At  loost  30  db  down  ot  Input  lovols  loss  thon 
0.05  voHs. 

PRICE  $345.00  F.O.  B.  BOONTON.  N.J. 


BOONTO 


^TON  RADIO 

N.Nj 
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FIG.  3 — Scale.oi-t*n  counter  tube.  The 
tube  it  approximately  four.in.  long  and 
1  3  16  in.  in  diameter 

radially  outward  from  the  po.sition 
1  until  the  outer  edge  of  the  .slot  i.s 
reached.  Beyond  this  point,  the 
anticlockwise  restraint  is  reduced 
and  the  spot  goes  clockwise  to  the  1  i 
opening  which  is  stable  for  this  and 
higher  trigger  potentials.  When  the 
trigger  signal  drops,  the  spot  moves 
from  the  inside  edge  of  the  1 J  posi¬ 
tion  to  2.  The  beam  makes  one  ro¬ 
tation  for  each  group  of  inputs. 

Input  Signalg 

Because  the  intermediate  states 
are  stable,  the  input  signals  may  be 
of  any  duration  and  amplitude  above 
the  minimum  values  needed  to  reg¬ 
ister  a  count.  At  the  beginning  of 
the  tenth  signal,  the  beam  moves 
into  the  9J  position  where  the  posi¬ 
tive  ring  current  is  transferred  to 
the  carry  electrode  R,  Fig.  1,  pro¬ 
ducing  a  negative-going  pulse  at 
the  grid  of  a  coupling  triode  and  in¬ 
creasing  the  total  stored  in  the  fol¬ 
lowing  counter  by  one  unit. 

The  openings  in  the  suppressor 
Fig.  1,  are  shaped  so  that  at  the 
outer  positions,  the  transmitted 
beam  remains  in  focus  but  the  inner 
openings  are  formed  so  as  to  di¬ 
verge  the  beam  sufficiently  to  cover 
areas  of  the  back  collector  in  which 
the  figures  0  to  9  are  cut,  corres¬ 
ponding  to  the  count  positions.  Elec¬ 
trons  passing  through  the  number 
openings  continue  to  diverge  and 
project  the  number  image,  enlarged 


FIG.  4 — Four-tuba  counter  at  the  count 
of  93S1.  Tha  prolactad  iigurei  are  ball- 
an-inch  high 


eight  times,  on  the  fluorescent  end 
of  the  bulb. 

A  scale-of-ten  counter  is  shown 
in  Fig.  The  circuit  diagram  of 
a  complete  four-.stage  counter,  0 
to  9,999,  is  shown  at  the  Iteginning 
of  this  article. 

In  the  circuit  diagram  four  of 
the  five  collector  resistances  in  each 
tube  are  connected  to  the  anode  line 
and  the  remainder,  tho.se  connected 
to  the  0  to  1  plates,  are  held  at 
the  same  potential  by  the  normally 
closed  contacts  of  the  reset  push 
button.  The  value  of  the  self-bias 
resistance  in  each  cathode  circuit  is 
chosen  to  insure  that  some  positive 
ring  current  flows  at  every  stable 
position;  the  focusing  electrode  is 
connected  to  the  cathode. 

The  coupling  stages  normally 
draw  grid  currents  of  20  to  50  uamp 
through  the  grid  resistances  in 
order  to  suppre.ss  stray  signals  be¬ 
low  a  certain  amplitude.  The  triode 
anodes  are  held  below  the  lower 
changeover  potential  and  the  beams 
remain  in  count  positions.  When 
a  negative-going  signal  is  applied 
to  the  input  terminals,  the  trigger 
of  the  units  counter  rises  above  the 
upper  changeover  point  but  cannot 
exceed  the  potential  of  the  supply 
which  is  within  the  .stable  range  of 
the  intermediate  stable  positions. 

Upon  completion  of  the  input  sig¬ 
nal,  the  trigger  of  the  units  counter 
falls,  increasing  the  stored  count  by 


one  unit.  Because  the  radial  and 
circumferential  movements  of  the 
beam  are  independent,  the  speed  at 
which  the  spot  move.s  from  one 
stable  po.sition  to  the  next  does  not 
depend  on  the  rate  of  change  of 
trigger  potenti.d.  Therefore,  the 
carry  pulse  has  a  sharp  wavefront 
and  may  be  capacitiveiy  coupled  to 
the  following  triode  grid  without 
setting  a  lower  counting  limit. 

Hf'iidiiiy 

After  the  completion  of  a  count 
the  total  i.s  either  read  directly  from 
the  projected  figures  at  the  ends  of 
the  tubes,  as  shown  in  Fig.  4,  or 
trans.mitted  electric.illy  as  a  com¬ 
bination  of  the  collector  potentials. 
When  the  reset  pushbutton  is 
pres.sed,  the  deflectors  connected  to 
the  0  to  1  collector  in  each  tube  are 
lowered  in  iiotential,  moving  all 
beams  to  the  zero  positions.  The 
tubes  may  be  used  as  a  preset 
counter  by  interposing  a  ten-posi¬ 
tion  switch  between  the  five  col¬ 
lector  resistors  and  the  anode  and 
re.set  lines. 

In  this  way,  .my  even  numlier 
may  be  .set  by  reducing  the.potential 
of  the  appropriate  deflector  and  any 
odd  number  by  lowering  an  adja¬ 
cent  pair  of  deflectors.  Carry -over 
pulses  are  often  produced  during 
resetting  and  these  are  suppre.ssed 
by  increasing,  momentarily,  the 
standing  grid  current  of  the  triodes 
through  a  normally-open  contact  on 
the  reset  push  button. 

At  present  the  highest  counting 
frequency  is  in  the  region  of  100 
kc. 

BBC  Orrhetitral  Studio 

The  British  Broadcasting  Corpor¬ 
ation  recently  modified  one  of  its 
orchestral  studios  with  a  volume  of 
212,000  cubic  feet  to  reproduce  the 
natural  acoustic  .setting  of  a  con¬ 
cert  hall. 

The  original  studio  was  built  in¬ 
side  a  roller  skating  rink  in  1924. 
BBC  engineers  decided  that  good 
tone  and  definition  could  be 
achieved  in  a  hall  only  when  the 
-sound  field  was  well  diffused.  They 
found  that  rectangular  shapes  were 
the  most  effective  for  reflecting  the 
sound. 

Appropriate  reverberation  time 
for  the  studio  was  found  to  be  about 
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Numoer  of  turn] 
Power  ritmi 
Coil  lenitli 
Mechanical  rotation 
Electrical  rotation 
Resistance  ranges 
Resistance  tolerance 
Linearity  tolerances; 

All  values 


3600*  +  12*  -  0* 
3600*  +  12*  -  O’ 

100  ohms  to  50,000  ohms 
±5  0% 


±  5%  (standarit) 


5000  ohms  and  above  ±  .1% 


±  .25% 
0.75  02.  In 
1.0  02. 


Below  5000  ohms 
Starting  torque 
Net  weight 


Miniaturization,  weight  reduction  and  circuit  simplification  are 
key  design  objectives  in  all  airborne  and  many  other  electronics 
applications  for  precision  potentiometers.  Helipot's  new  Model 
AJ  meets  these  needs  with  a  compact  potentiometer  having  over  12  times  the  resolu¬ 
tion  of  conventional  potentiometers  of  the  same  diameter . . . 


rately  wound  by  special  machines  on  a 
copper  core  that  assures  rapid  dissipa¬ 
tion  of  heat. 


►  SIZE  AND  WEIGHT:  Ttiw  AJ  it  only  %"  in  diomofor  (tmaN  at  a  ponny)— lAb"  long— woight  1.0  ox. 
II  roqwirtt  only  o  minimum  of  voluablo  ponol  tpoctl 

^  PRECISION,  WITH  CIRCUIT  SIMIPUCITY:  On  many  opplkoliont  Iho  AJ  rtplotot  two  canvtnlional 
pofontiomotort,  providing  both  wido  rongo  and  flno  odjuttmont  in  oim  unit.  Itt  IS"  tiido  wiro 
givot  o  rotolulion  of  1/3000  in  o  100  ohm  unit— 1/65SO  in  o  $0,000  ohm  uniti 

^  REIIASIUTY:  Tho  AJ  it  rugged  and  timpio,  it  built  to  doto  tolorontot  with  cartful  quolity  control, 
lit  porfermonco  and  roHobility  roRoct  1^  utuol  high  ttondordt  of  Holipol  quality  I 


MANY  IMPORTANT  CONSTRUCTION 
FEATURES:  If  you  have  a  potentiometer 
application  requiring  light  weight,  un¬ 
usual  compactness,  high  accuracy  and 
resolution,  be  sure  to  get  the  complete 
information  on  AJ  advantages  . . . 

Here  is  a  “pot”  with  bearings  at  each  end 
of  the  shah  to  assure  precise  alignment 
and  linearity  at  all  times.  In  addition, 
each  bearing  is  dust-sealed  for  long  life 
and  is  mounted  in  a  one-piece  lid  and 
bearing  design  for  exact  concentricity. 

Either  single  or  double  shaft  extensions 
can  be  provided  to  meet  individual  needs 
—also,  special  shaft  lengths,  flats,  screw¬ 
driver  slots,  etc. 

Tap  connections  can  be  provided  at  virtu¬ 
ally  any  desired  point  on  the  resistance 
element  by  means  of  a  unique  Helipot 
welding  technique  which  connects  the 


terminal  to  only  one  turn  of  the  resist¬ 
ance  winding,  lliis  important  Helipot  de¬ 
velopment  eliminates  "shorted  section” 
problems! 

BUILT  TO  HELIPOT  STANDARDS 

Helipot— world's  largest  manufacturer  of 
precision  potentiometers— has  built  an  en¬ 
viable  reputation  for  highest  standards  in 
all  its  products,  and  the  Model  AJ  is  no 
exception. 

The  resistance  elements  themselves  are 
made  of  precision-drawn  alloys,  accu- 


Each  coil  is  individually  tested  to  rigid 
standards,  then  is  permanently  anchored 
in  grooves  that  are  precision-machined 
into  the  case.  Slider  contacts  are  of  long- 
lived  Paliney  alloy  for  low  contact  resist¬ 
ance  and  low  thermal  e.m.f _ and  pre¬ 

cious-metal  contact  rings  are  used  to  min¬ 
imize  resistance  and  electrical  noise.  All 
terminals  are  silver  plated  and  insulated 
from  ground  to  pass  1,000  volt  break¬ 
down  test. 


lONO  LIFE:  Ahhoogb  Unutuolly  comgoct,  tho 
AJ  H  built  throughout  for  ruggod  torvko.  Ro> 
toiitioiiiotor  Kfo  vorio*  with  woch  opplkatioii,  of 
couno,  doponding  upon  tpood  of  rotation,  tom- 
pomturo,  otmoxphork  dutt,  otc.  Rut  loboratory 
twxtt  thaw  that,  undor  propor  conditioat,  tho  AJ 
ho*  o  lifo  oxpoctonxy  in  oxcoxs  of  ono  million 
cycloil 


Helipot  representatives  in  all  major  cities  will  gladly  supply 
complete  details  on  the  AJ  —  or  write  direct! 


THE 


CORPORATION 

’asadena  2,  California 

fhU  ORIcos;  Rotton,  Now  Vorh,  Rhilodolphia,  Rochoxtor,  Clovoland,  Dotroit,  Chicago,  St.  look, 
lox  Angolox  and  Fort  Myorx,  Florida.  Export  Agooti;  Frothom  Co.,  Now  York  IS,  Now  York. 


ELECTRONICS  — Moy,  1952 


155 


Filial  Coiiiftructioii 


1.8  seconds,  with  the  orchestra 
present.  The  most  satisfactory  re¬ 
verberation  frequency  characteris 
tic  was  found  to  be  level  up  to  about 
3,000  cycles. 

Any  steep  rise  of  reverberation 
time  in  the  extreme  bass  was  to  be 
avoided  because  it  would  cause  ba.ss 
masking  of  the  orchestra  by  the 
tympani. 


LE.4K  DETECTOR  USES  FREON 


particularly  strong  echo. 

To  accommodate  a  choir,  j>erma- 
nent  seating  was  installed.  The 
padded  .seats  reduce  the  variation  in 
reverberation  time  resulting  from 
the  occasional  programming  of  a 
large  chorus. 


In  the  construction  of  the  studio, 
roofing-felt  membrane  absorbers 
cover  almost  the  whole  area  of  the 
side  walls  and  vary  in  depth  from 
three  to  18  inches.  The  absorbers 
reduce  the  reverberation  time  in 
the  extreme  ba.ss.  They  al.so  act  as 
scattering  elements  at  all  fre<iuen- 
cies  above  90  cycles. 

Xo  absorbent  materials  were 
used  on  the  ceiling  but  the  highly 
reflective  surface  was  broken  up  by 
introducing  a  large  number  of  scat¬ 
tering  elements  consisting  of  flat 
rectangular  plates  supported  on 
pedestals  at  distances  varying  be¬ 
tween  one  and  three  feet  from  the 
ceiling. 

Composite  ab.sorbing  units,  mak¬ 
ing  u.se  of  both  porous  and  mem¬ 
brane  absorption  were  installed  in 
front  of  the  rear  end  wall  over  the 
balcony.  These  units  jiresent  a  ser¬ 
rated  wall  form  and  prevent  the 
sound  from  l>eing  reflected  as  a 


New  BBC  orchestral  studio  uses  rooling-ielt  membrane  absorbers 


O.ierator  is  shown  inserting  a  General-Electric  leak  detector  in  the  exhaust  pipe  oi 
a  deodorisation  process  in  a  food  plant.  Freon  gas  is  sprayed  oxer  the  system  and 
a  leak  will  suck  the  gas  into  the  system  and  convey  it  to  the  detector.  The  detector 
records  the  leak  (center)  and  sounds  o  horn  (leit).  Position  oi  the  Freen  sprayer 
determines  the  leak  location 


l*oMer-.\ni|>Iifier  Klystron 
fur  .4ir  Navittatioii 

By  ViNCE.NT  bEARNfU) 
h'mjineering  Department  Head 
Electronic  Tubes 
Sperry  Gyroscope  Co. 

Great  Seek,  S.  V. 


A  POWF.R-AMPLIFIER  TUBE,  the  SAL- 
39,  ha.s  been  developed  for  the  960 
to  1,21 5-mc  air  navigation  band 
which  has  power  capabilities  be¬ 
yond  tho.se  of  the  space-charge  con¬ 
trol  triode  and  tetrode  tubes.  In 
this  frequency  range,  the  space- 
charge  control  tubes  are  rather 
small  for  high  average-power  ap¬ 
plications,  whereas  klystrons  are 
quite  large  in  comparison. 

Typical  characteristics  for  the 
power-amplifier  klystron  are  shown 
in  Table  1.  The  tube  is  shown  in 
the  photograph.  It  is  approxi¬ 
mately  18-in.  long  and  weighs  about 
30  pounds.  Details  of  construction 
of  the  power-amplifier  kly.stron 
are  shown  in  Fig.  1. 

A  large  oxide  cathode  focuses  a 
beam  through  a  gridded  three-cav¬ 
ity  interaction  structure  to  a  fin 
air-cooled  collector  structure.  The 
output  connector  is  a  standard  i-in. 
coaxial  line  with  input  connector  a 
HXC-type  coaxial  fitting.  Each 
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In  Career-Building  Positions  at  RCA 


CnfflnCcrS  —  electronic  • 

COMMUNICATION  .  ELECTRICAL  . 
MECHANICAL  •  DIGITAL  COMPUTER 
and  PHYSICISTS 


v>areer- minded  engineers  have 
found  the  way  to  more  rapid  ad¬ 
vancement  and  professional  de¬ 
velopment  through  challenging 
assignments  at  RCA,  on  long-range 
military  anJ  commercial  projects. 


Positions  open  are  carter  oppor¬ 
tunities  of  a  lifetime.  They  are  not 
"emergency”  jobs.  They  offer  life¬ 
long  employment  opportunities  to 
men  who  expect  more  from  their 
work  than  is  provided  by  an  ordi¬ 
nary  engineering  assignment.  They 
cover  not  only  revolutionary  new 
military  projects,  but  also  trail- 
blazing  commercial  projects  for  im- 
ponant  electronic  advances  of  the 
future.  Such  diversification  of  prod¬ 
ucts  and  markets  represent  long¬ 
term  employment  opportunities  in¬ 
dependent  of  wars  or  depressions. 

If  you  aspire  to  a  career-building 
future,  investigate  the  positions  now 
open  at  RCA. 


I  RaMOrth  •  Oavalopmant  •  Datign  >  Appllcotloii 


mEVISION  DEVELOPMENT— 

Trontmiftari  and  Studio  Equipmtnf. 

ELECTRON  TUBE  DEVELOPMENT-- 

Rocaiving,  Trencmitting,  Cathodo  Roy,  Rhoto- 
tuboft  and  Magnofront. 

COMMUNICATIONS— 

Microwava,  Mobil*  Aviation  ond  Spocialiood 
Militory  Syttom*. 

RADAR* 

Circuitry^  Antonno  Dotign,  Computor*  Sorvo- 
Sysfomta  ond  Information  Display  Syttomt. 
SYSTEMS  PLANNING  and  DESIGN— 

Misftilo  OuidoncOa  Rador  ond  Firo  Control. 

SERVO  MECHANISMS— 

Inttrumont  ond  Powor  SorvoOp  Foodbock 
AmpHRors  ond  Powor  Swpplios. 

MECHANISMS— 

Prorision  Powor  Ooor  Drivos,  Procision  lnstr«H 
mont  Ooor  Drivot,  Lightwoigbt  Shock  and 
Vibration  Strvctwros  to  Houso  Eloctronic  Equip- 
monta  ond  Antonno  Structvros. 

COMPUTER  DEVELOPMENT  and  DESIGN 
Digital  ond  Anolog  Compvtort,  Mognotic 
Rocordinga  PuUo  Cbcwitrya  Storago  Compo- 
nontta  and  Syttoms  Dotign. 


At  RCA  you  receive  recognition  for 
your  accomplishments.  You  work 
in  close  collaboration  with  distin¬ 
guished  scientists  and  engineers. 
You  enjoy  highest  professional 
recognition  among  your  colleagues. 
You  have  unexcelled  facilities  for 
creative  work.  The  surroundings  in 
which  you  work  are  pleasant  and 
stimulating.  You  and  your  family  en¬ 
joy  outstanding  employee  benefits. 
Opportunities  are  excellent  for  ad¬ 
vancement  in  position  and  income. 


MAIL  RESUME 

If  you  desire  to  consider  any  of  the  positions  listed, 
write  us  for  a  personal  interview — include  a  complete  resstmS 
of  your  education  atid  experience.  Send  resume  to: 

MR.  ROBERT  E.  McQUISTON,  Manager 
Specialized  Employment  Division,  Dept.  46E 
Radio  Corporation  of  America 
30  Rockefeller  Plaza,  New  York  20,  N.Y. 


TRANSFORMER  and  COIL  DESIGN 
NAVIGATIONAL  AIDS 
TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD  SERVICE 
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ff.TR  )N  COi  I  ECTOR 


RD  RESONATOR 


SfCONO 
OR'f  T 
SPACE 


SECOND 

RE'iONATOP 


ELtCT»^ON  CUN 


inside  this  package  on  your  Jobber’s  shelf... 


ELECTRONS  AT  WORK 


'TuirjiGO  Tli***^^ 

JSII  • 


is  the  world’s  toughest  transformer 


S-TYPE 

Steel  base  covet  lilted  with 
phenolic  terminal  board. 
Convenient  numbered 
solder  lug  terminals. 
Flange-mounted  unit. 


C-TYPE 

With  10"  col 


cover.  Leod  ends 
Qre  Stripped  and 


soldering.  Flange 
mounted  unit 


there’s  nothing  TOUGHER 
THAN  CHICAGO  ''Sealed-in  Sfeef”  CONSTRUCTION 


ciiiCAOO"New  Equipment”  transformers 
(available  in  3  mountinKs)  feature  one- 
piece  drawn-steel  cases — the  strrrnKest, 
touKhest,  best-looking  units  you  can  buy. 
The  one-piece  seamless  design,  enclosing 
an  electronically  perfect  construction,  pro¬ 
vides  the  best  possible  electrostatic  and 
magnetic  shielding,  with  complete  protec¬ 
tion  against  adverse  atmospheric  condi¬ 
tions.  For  every  application:  Power,  Bias, 
Filament,  Filter  Reactor,  Audio,  MII.-T- 
27,  Stepdown — ask  your  electronic  parts 
distributor  for  chicaco  "Sealed-in-Steel” 
Transformers — the  world’s  toughest  with 
that  extra  margin  of  dependability. 


H-TYPE 

Hermetic  seoling 
meetj  all  MIL-T-27 
tpeci.  Steel  bate 
cover  is  deep-seol 
soldered  into  cose. 
Ceromic  bushings. 
Stud-mounted  unit 


Free  "New  Equipment”  Catalog 

(iC‘t  the  full  (letailn  on  cHiCAort's 
Neu'  /•'quipment  Line — covering 
'S<‘al<*<l-in-Sleer*  Irannforinern  for  ^ 
every  mortem  circuit  application.  W 
Write  for  vour  Free  copy  of  thin 
v.iluaMe  catalog  tiMlay,  or  get  it 
from  your  rlintrihutor. 


CHICAGO  TRANSFORMER 

DIVISION  OF  essix  WlltE  COUPOHATION 

3501  ADDISON  STREET  •  CHICAGO  18,  ILLINOIS 


FIG.  1 — Cioss  tsetion  oi  tube  showing 
shape  ol  cavities,  drill  tubes,  gaps, 
cathode  and  beam 


cavity  is  tuned  by  bolt  and  nut 
studs  acting  on  a  tuning  ring  which 
varies  the  gap  spacing. 

The  electron  gun  produces  a  con¬ 
vergent  beam  which  pa.s.ses  through 
the  first  interaction  gap,  converges 
to  a  minimum  at  the  second  inter¬ 
action  gap  and  expands  again  at  the 
output  gap  and  collector.  The  shape 
of  the  beam  is  dictated  by  the  effect 
of  space  charge  spreading  forces. 

The  electron  beam  of  uniform 
density  and  velocity  becomes  veloc¬ 
ity  modulated  at  the  input  gap  by 
the  voltage  produced  by  the  drive 
power.  The  electrons  drift  towanl 
the  middle  cavity  and  are  gradually 
density  modulated.  The  a-c  com¬ 
ponent  of  this  current  creates  a 
larger  voltage  in  the  center  cavity 
than  originally  introduced  at  the 
first  cavity  and  further  modulates 
the  l)eam  to  a  higher  degree. 
F'urther  density  modulation  devel¬ 
ops  in  the  last  drift  distance  and 
maximum  fundamental  current  is 


Table  I — Klystron  Characteristics 


Fnvpiency  range  060  to  I. SI.";  me 
Beam  \ iiltage  ( |)eak)  20  12  kv 

Pulse  length  I  to  .■>  I  to  •>  fisee 

Diity  cyele  0  to  I  .■>  js-nent 

Beam  l  urrent  f|M'ak)  K  I  amps 
lie  iter  Voltage  e 

or  dej  -”i  tl  ”i  0  \ olts 

IleatiT  eiirr.'iit  I.'!  13  amps 

Driie  power  120  10  watt.s 

Tvpieal  output 

|Miwer  (|ieak)  2.'>  lit  kw 


WITH 


MICABOND 


TAPES 


Here's  flexible,  uniform  mica  tape  that  will  work 
in  even  the  toughest  application!  Here's  why: 
C-D-F  Micabond  tapes  are  made  from  the  finest 
mica  splittings  carefully  placed,  bonded  and  sup* 
jMirted  to  prevent  insulation  "leaks".  C-D-F  Mica- 
hond  tables  are  made  with  many  different  hackings 
including:  fiberglas,  silk,  cellophane,  cotton,  and 
pajier.  There's  a  grade  of  Micabond  tape  for  almost 
every  application. 

C-l)-F  makes  other  Mica  prinlucts,  tmi — Sheets, 
tubes  and  formed  parts  are  used  in  the  entire 
electrical  industry.  C-D-F  is  a  leading  manufacturer 
of  quality  mica  "V"  rings,  washers  and  commu¬ 
tator  segments. 

Your  C-D-F  sales  engineer  can  he  very  helpful 
to  you;  his  experience  will  save  your  time  and 
money.  Call  him  today  (offices  in  principal  cities) 
he's  a  flood  man  to  knoiv! 
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American  Time  Products,  tnc. 

580  Fifth  Avemue  New  York  t9,  /Vr  Y^ 


MANUFACTURING  UNDER  FATENTS  OF  WESTBtN  ELECTRIC  CO. 


CALtlltATEO  AGAINST  A  STANDARD 
ACCURATE  TO  I  PART  IN  lO-MIUION 

TAe  basic  unit  of  this  fnquaney 
standard  is  an  alactronically 
driven  fork, — temperature  com- 
pensated  and  hermetically 
sealed  against  changes  of 
humidity  and  barometric  pres¬ 
sure.  Through  its  use,  any  fre¬ 
quency  or  multi-frequencies  be¬ 
tween  40  and  20,000,  fractional 
or  otherwise,  are  obtainable. 


FROM  40  TO  20,000  CYCLES 

CONSERVATIVE  ACCURACY  UNDER  USUAL  CONDITIONS 

1  PART  IN  IOO.OOM-001%) 


Have  y6u  a  need  for  any  specific 
number  of  cycles  in  precision 
frequencies? 

Con  a  source  of  such  frequency 
solve  your  design  problem  or  in-  ^ 
crease  its  factor  of  safety? 

Hove  you  a  system  that  requires 
great  accuracy,  stability  and  de¬ 
pendability? 

The  frequencies  shown  at  the  top 
of  the  page  are  but  a  few  among 
himdreds  furnished  for  precision 
application  in  industries,  labora¬ 
tories  and  Government  deport¬ 
ments. 


FREQUENCY 
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kMy  sfiotfer 
■hn  20”-fube.! 


On  March  3,  Rauland  unveiled  the 
firat  "giant-acreen"  tube  that  makes 
attractive  cabinetry  poaaible. 

Thia  new  27'  tube,  with  390  square 
inch  picture  area,  minimizes  cabinet 
problems  in  two  ways.  First,  it  has 
the  compactness  of  rectangular  rather 
than  round  cone  and  face.  Second,  by 
meana  of  90°  deflection,  depth  has  actu¬ 
ally  been  held  slightly  shorter  than  pres¬ 
ent  20'  tubes! 

The  tube  employs  Rauland ’s  usual 
"reflection- proof”  filter  glass  face  plate 
with  maximum  reflection  of  only  2H  % 
of  incident  light.  It  uses  the  Rauland 


tilted  ofTset  gun  with  indicator  ion  trap^ 
It  is  offered  with  either  magnetic  or 
low -focus- voltage  electrostatic  focuii 
Weight  is  held  at  minimum  by  use  of 
a  metal  cone.  ^ 

If  you  want  a  picture  of  really  Bpe<y 
tacular  size  that  can  be  housed  in  a^ 
ceptable  furniture,  here  is  your  answer. 

A  picture  actually  more  than  70  sq. 
in.  larger  than  the  center  spread  of  a 
tabloid  newspaper.  Rectangular  for 
minimum  cabinet  height,  and  width. 
And  actually  permitting  a  small  reduc¬ 
tion  in  depth  from  today’s  20'  cabinets! 


THE  RAULAND  CORPORATION 


ThjuTVL^k^  T^eAjejouucJL. 

4245  N,  Knox  Avrnur,  Chicago  41,  Illinois 
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to  specification 


ELICTRONS  AT  WORK  (continued) 

obtained  at  the  output  trap  where 
the  interaction  develops  useful 
power. 

The  cathode  and  beam  dimen¬ 
sions  are  larjre  for  the  power  re¬ 
quirements  involved  so  that  con- 
j  servative  cathode  densities  are 
achieved.  The  grids  are  sufficiently 
large  that  no  difficulty  is  encoun¬ 
tered  with  grid  overheating  except 
at  powers  beyond  the  highest  duty 
!  cycles. 

In  this  tiilie  structure,  conven¬ 
tional  gridded  klystron  construction 
techniques  have  been  employed  to 


These  cable  and  connector  assemblies  have 
been  developed  by  Amphenol  to  meet  specific 
needs.  Electronics  is  the  world's  fastest  growing 
industry  and  as  new  products,  equipmei^  and 
uses  are  developed,  new  application  problems 
also  arise.  Over  75*4  of  the  better  than  9,000 
items  in  the  Amphenol  line  were  developed  to 


meet  a  specific  need  or  to  solve  a  new  problem. 
Amphenol's  staff  of  engineering  specialists  is 


PuUe-ompIiiier  klystron  for  the  1,000- 
me  noviqotion  band 


always  available  to  investigate  your  problem 
and  to  make  recommendations  for  solving  it. 

The  chances  are  that  some  item  already  man¬ 
ufactured  by  Amphenol  is  just  what  you  need. 
Write  today  for  General  Catalog  B-2. 

AMERICAN  PHENOLIC  CORPORATION 

1830  SOUTH  S4TH  AVENUE  •  CHICAGO  SO,  IlllNOtS 


keep  the  weight  to  a  minimum  and 
construction  as  simple  as  possible. 
Careful  attention  has  been  given 
to  thermal  phenomenon  to  give  ade¬ 
quate  dissipation  of  heat  without 
unduly  affecting  the  frequency  of 
the  cavities. 

The  applications  for  which  this 
tube  was  developed  require  essen- 
,  tially  constant  resonant  frequency 
for  the  cavities  over  the  range  of 
zero  to  full  power  input.  Mistuning 
would  reduce  the  power  output. 

Heat  paths  have  been  sufficiently 
i  heavy  to  minimize  the  temperature 
differences  between  the  klystron 
i  gap  and  the  outer  cooling  surfaces 
and  thus  keep  cavity  mistuning 
I  small.  The  circuits  are  compen- 
i  sated  for  variations  in  body  temper- 
j  ature  caused  by  variable  power  and 
I  ambient  changes. 

The  pejik  beam  current  obtained 
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Kodak  Contour  Projector 


This  starter  switch  for  a  refrigerator  motor  pre¬ 
sents  a  tough  assembly  and  inspection  problem. 
The  springs  must  be  accurately  bent  and  ad¬ 
justed  by  hand — tolerances  are  close. 

With  the  Kodak  Contour  Projector  the  whole 
operation — bending  and  checking — may  be 
done  at  the  same  time  and  under  the  magnifi¬ 
cation  that’s  most  convenient. 

Since  the  Kodak  Contour  Projector  has  pro¬ 
visions  for  surface  illumination  from  the  same 
lens  that  picks  up  the  image,  every  detail  of  the 
switch  is  shown  on  the  screen.  A  45®  mirror 
permits  the  part  to  be  mounted  flat  for  easy  ac¬ 
cessibility.  Both  to  adjust  the  part  and  check 
tolerances,  the  operator  simply  compares  the 
magnified  image  with  a  chart-gage  laid  on  the 
bright  screen. 

Whether  your  interest  is  in  large  parts  or  small 


the  KODAK  CONTOUR  PROJEQOR 


Ifyok  want  to  check  precision  spur  and  helical  gears  in  action, 
write  for  information  about  K^ak  Conju-Cage  Instrumentation. 


parts,  simple  parts  or  complex  parts  with  many 
dimensions,  a  Kodak  Contour  Projector  will  do 
the  job  quickly,  completely,  and  accurately.  The 
operator  can  work  in  a  lighted  room  unham¬ 
pered  by  hoods  or  curtains.  And  little  training 
is  required  to  get  the  work  out  in  a  hurry. 

For  rapid,  routine  inspection  and  adjustment 
work,  the  economical,  stripped-down  Kodak 
Contour  Projector,  Model  3,  will  meet  your  re¬ 
quirements.  For  toolroom  measurement,  the 
versatile  Model  2 A  is  what  you  need.  In  your 
area  there  is  an  experienced  field  engineer  who 
will  be  glad  to  discuss  your  own  particular 
problems.  You  can  get  in  touch  with  him  by 
writing  Eastman  Kodak  Company,  Industrial 
Optical  Sales  Division,  Rochester  4,  N.  Y. 


Kodak 
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for  winding  these  coils,  accurately 


External  Controls  Reduce  Set*Up 
Time  and  Speed  Up  Your 
Production 


Do  your  winding  schedules  call  for  both 
long  and  short  runs  ...  for  a  wide  variety 
of  coil  sizes? 

If  so,  this  modern  Leesona®  No.  106 
Coil  Winder  was  made  to  order  for  you. 
Even  a  trainee  can  set  it  up  in  a  matter  of 
minutes.  Select  gearing  for  wire  size,  ad¬ 
just  winding  length  and  turns  per  layer 
with  only  four  finger-tip  controls.  Set  the 
counter  and  speed  control  .  .  .  and  steirt 
winding.  Nothing  could  be  simpler! 

You  get  accurate  coils,  too  .  .  . 

even  with  #44  wire.  Leadscrew  traverse 
and  quick  reversing  clutch  provide  more 
positive  control  of  wire  layer  and  prevent 
crossed  turns.  Manual-feed  paper  shelf  is 
adjustable  up  and  down,  in  and  out  for 
more  accurate  insertion.  Indicators  help 
operators  time  paper  feeding  accurately 
even  at  high  speeds. 

Other  new  features  speed  up  lead  and 
tap  preparation,  marking  and  arbor 
transfer. 

Bulletin  108-A  describes  all  the  ways 
this  versatile  Leesona  No.  108  Coil 
Winder  improves  coil  quality  and  in¬ 
creases  production.  Write  for  it  today. 


IIISONA  NO.  toe  COIL  WINDIt,  award  winner  in  the  11th  Annual  Product  Design 
Competition  sponsored  by  “Electrical  Manufacturing,”  meets  the  demand  for  a  modem 
manned  paper  feed  machine  for  winding  paper  insulated  coils  in  multiple  or  “stick”  form. 
It  winds  coils  from  #20  to  #44  (A.W.G.)  in  coil  lengths  from  %  in.  to  3^  in.,  in  diameters, 
up  to  5  in.  round  or  square. 


UNIVERSAL  WINDING  COMPANY 

P.  O.  Box  1605,  Providence  1,  R.  I. 


1 


help  revolutionize  this  soldering  gun! 


In  designing  their  new  Versa-Tool  soldering  gun, 
Phillips  Manufacturing  Company  wanted  a  power  unit 
that  would  provide  instantaneous  heat  for  off-on 
operation,  yet  operate  on  household  voltage.  A  trans¬ 
former  was  needed  to  build  adequate  amperage.  But 
it  had  to  be  small,  to  fit  into  the  handle  . . .  lightweight, 
for  balance  .  .  .  reasonable  in  cost,  to  insure  com¬ 
petitive  pricing  of  the  assembled  unit. 

Westinghouse  Type  RC  Hipersil  Cores  provided  the 
complete  answer. 

Because  Hipersil  Cores  have  greater  flux-carrying 
capacity,  Phillips  engineers  were  able  to  cut  size  and 
weight  of  the  transformer,  effecting  considerable  sav¬ 
ings  in  coil  as  well  as  core  costs.  But,  better  still, 
because  the  two-piece  cores  simplified  assembly,  manu¬ 
facturing  costs  were  slashed. 


Hipersil  Cores  can  cut  cost,  size  and  weight  in 
all  types  of  electrical  and  elearonic  transformers. 
Available  in  a  wide  range  of  sizes  and  shapes 
for  low  or  high-frequency  applications.  Greater 
flux-carrying  capacity,  compact  construaion,  plus 
the  savings  they  effect  in  your  manufacturing  costs 
make  them  the  best  transformer  cores  on  the 
market  today.  For  more  technical  information  on 
applying  Hipersil  Cores  to  your  product,  write  to 
Westinghouse  Electric  Corporation,  P.  O.  Box  868, 
Pittsburgh  30,  Pennsylvania.  j.70628 


HIPERSIL  CORES 
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ELECTRONS  AT  WORK  (continued) 

as  a  function  of  beam  voltaKe  fol¬ 
lows  the  usual  three-halves  power- 
law  relation.  At  l(t  kv,  the  beam 
current  is  three  amperes,  showing' 
a  micro-perveance  of  three.  Since 
the  beam  current  varies  as  the  :?,'2 
law,  the  beam  power  varies  as  the 
5/2-power  law.  The  power  output 
varies  approximatel.v  as  the  cube- 
power  law  because  the  efficiency  of 
the  tube  is  improvinK  slowly  with 
beam  voltage. 

h'ull  power  output  is  obtained 
with  the  middle  cavity  tuned  to  the 
same  freciuency  as  the  drive  with 
only  10  watts  of  drive  power.  With 
the  middle  cavity  tuned  .slijrhtly  to 
a  higher  frequency,  100  watts  of 
drive  power  is  required  but  the 
efficiency  has  been  imi)roved  consid¬ 
erably. 

Actual,  velocity  modulation  ob¬ 
tained  is  a  mixture  of  modulation 
from  the  first  and  middle  traps,  ^riv- 
intr  an  improvement  in  bunchintr 
effectiveness  which  yields  an  over¬ 
all  beam  efficiency  of  about  25  per 
cent.  Useful  train  of  20  to  30  db 
is  achieved,  depending  on  the  ojter- 
ating  conditions  desired.  Drive 
power  is  small  enough  to  operate 
the  tube  con.servatively  from  a  disc- 
seal  triode  or  tetrode  operated  as  a 
frequency  multiplier. 


There  was  an  unmistakable  pride  of  craftsmanship  that  char¬ 
acterized  the  first  Taylor  Tube  built  many  years  ago.  Since 
then,  hundreds  of  thousands  of  tubes  bearing  the  Taylor  mark 
have  enjoyed  a  special  admiration  for  their  uniform  ability 
to  do  every  job  better  than  expected.  Ttxlay,  "TQS”,  the 
Taylor  Quality  Standard  is  known  and  respected  the  world 
over.  Taylor  Tubes  can  do  better  for  you. 

^  TRANSMITTING  ★  INDUSTRIAL 

★  RECTIFIER  ★  ELECTRONIC 


As  always,  Taylor  is  producing  tubes  of  superior  quality 
and  outstanding  performance.  The  Taylor  Representative 
nearest  you  is  ready  and  willing  to  discuss  your  particu¬ 
lar  requirements.  Call  on  him  for  information  any  time. 


Kadur  Phittiiig  BoanI 
Controls  .Air  Traffic 

IN-KLIGHT  RADAR  CONTROL  furnished 
by  the  CA.A’s  Sk.vatron  at  Washing¬ 
ton  National  Airport  constitutes  the 
first  large-scale  application  of  mili¬ 
tary  combat-information  center 
techniques  to  civil  air-traffic  con¬ 
trol. 

Presently  used  only  to  control 
aircraft  departures,  the  system  has 
reduced  lateral  aircraft  separation 
from  50  mile.s  to  four  miles.  Aero¬ 
nautical  details  concerning  applica¬ 
tion  of  the  system  to  landing  con¬ 
trol  are  still  being  studied.  It  is 
anticipated  that  incoming  planes 
will  be  stacked  in  motion  for  .se¬ 
quential  approach  with  three 
minutes  separation  in  contrast  to 
the  present  practice  of  vertical 
stacking  in  holding  patterns. 

The  radar  control  center  is  shown 
in  Fig.  1.  Planes  entering  the  70- 
mile  terminal  area  are  first  detected 
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SciM  'LKX  ASSURES  I 

LOW  MAINTENANCE  BECAUSE  | 
IT  PERMITS  SIMPLICITY 

Vi'hcn  operating  conditions  demand  an  j 
electrical  connector  that  will  stand  up 
under  the  most  rugged  requirements,  | 
always  choose  Bendix  Scinflex  Electrical  I 
(Connectors.  The  insert  material,  an  ex-  I 

elusive  Bendix  development,  is  one  of 
our  contributions  to  the  elearical  con¬ 
nector  industry.  The  dielectric  strength 
remains  well  above  requirements  within 
the  temperature  range  of  — 67'F  to 
’  27S°F.  It  makes  possible  a  design  in¬ 
creasing  resistance  to  flashover  and  | 

creepage.  It  withstands  maximum  con-  : 

ditions  of  current  and  voltage  without 
breakdown.  But  that  is  only  part  of  the 
story.  It’s  also  the  reason  why  they  are 
vibration-proof  and  moisture-proof.  So, 
naturally,  it  pays  to  specify  Bendix 
Scinflex  (Connectors  and  get  this  extra 
protection.  Uur  sales  department  will  | 
be  glad  to  furnish  complete  information  ; 

on  request.  ! 

•  Moi»tur*-Proef  •  Rodio  Qui«t  •  SingU  Pi«c«  InttrH  • 
Vibrotion-Preof  •  LirM  Weight  •  High  Intulotion  R*»ittonc« 

•  High  R««itlanc*  fp  Fu*U  ond  Oils  •  Fwngwt  R«ftittont  • 
Eoty  Assembly  ond  Ditottombly  •  Fowor  Porit  thon 
ony  ofhor  Connodor  •  No  oddiHonol  toldor  roquirod.  j 


BENDIX 


SCINFLEX 


SCINTILLA  MAGNETO  DIVISION  of 


ELECTRICAL 


SIDNEY.  NEW  YORK 


Eilirt  Sals:  HUi  litimttNil  OldtiM.  72  nttfe  kmm,  Ntw  Virk  11.  N,  T. 


CONNECTORS 


fACTOMY  EtANCH  OFftClS:  111  1.  Proyktoncio  Ay.,  Sorbonli,  CoHf.  •  S»>oh#«— n 
Bldg..  6S60  Cost  Av«..  Pdrplt  2,  Michigan  •  Browwpr  Bldg..  176  W.  Witconcin 
AyofMM.  MHwooRm,  WItcontin  •  SET  Morlipf  S<r#»t,  San  Prencitco  4,  Calif arnia 
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Measured  for  the  First  Time 
by  Continuously-Recording  Sonar* 

You  may  never  have  heard  of  it,  but  north  of  Puerto  Rico  lies 
the  Brownson  Deep,  deepest  part  of  the  Atlantic,  with  its  Mil¬ 
waukee  Depth  4780  fathoms  down-more  than  28,000  feet! 

Now  for  the  first  time  such  depths  can  be  measured  continuously 
from  a  moving  vessel  rather  than  by  single  soundings  from  a  sta¬ 
tionary  position.  It's  done  by  powerful  sonar  equipment  developed 
and  perfected  by  Edo’s  electronics  engineering  staff  for  the  United 
States  Navy. 

Development  of  this  new  sonar  equipment,  with  far  greater 
range  and  accuracy  than  ever  available  before,  makes  possible  the 
use  anywhere  of  contour  bottom  readings  for  navigation  and  gives 
added  safety  for  vessels  operating  in  shallow  water. 

This  is  just  one  example  of  the  leadership  which  Edo  has  dis¬ 
played  in  applying  electronics  to  the  solution  of  many  difficult 
problems  in  under  water  detection. 


This  IS  the  Edo  AN/ UQN- IB  depth  sounder, 
designed  and  developed  by  Edo  for  the  U.  S 
Navy  With  a  rancPof  6000  fathoms,  it  is  the 
first  practical  depth  sounder  to  give  instanta¬ 
neous,  continuous  readings  at  any  depth 

Only  two  and  a  half  feet  high,  it  is  half  the 
size  and  weight  of  previously  used  equip¬ 
ment  Depths  up  to  100  fathoms  are  indicated 
on  a  cathode  ray  tube  for  quick  reference  in 
shoal  water  Depths  between  IC  and  6000 
fathoms  are  recorded  continuously  on  graph 
paper.  (N.B.  4000  fathom  graph  illustrated 
us^  m  earlier  model. ) 


*Sokftd  ndtigdtton  and  ranging 


CORPORATION  College  Point,  L.I.,  N.  Y. 


IM 
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Insulating  a  bend? 


When  electrical  insulation  must  take  a  bend 
you  need  BH  "649"  —  to  prevent  dangerous 
dielectric  loss  and  resulting  product  failure. 
Proof  of  BH  "649”  product  protection  is 
demonstrated  in  the  following  test: 

To  simulate  actual  operating  conditions, 
lengths  of  BH  "649"  Fiberglas  Tubing, 
Grades  A-1  and  B-1,  and  Varnished  Cotton- 
base  Tubing,  Grade  A-1,  were  slipped  over 
wires  of  the  corresponding  Awg  size.  The 
samples  were  bent  to  a  "U”  with  an  approxi¬ 
mate  l/i”  radius  and  then  baked  for  96  hours 
at  22I°F.  Visible  failure  occurred  at  the  bend 
of  the  Varnished  Tubing,  none  in  the  BH 
"619"  samples. 

Here  is  what  happened  when  the  samples 
were  tested  for  dielatric  strength: 

vtnisi  M  141"  n  "141" 

CITTN-USE  FIHKUS  FIKKUS 

TNIK  4-1  TNIK  l-l  TNtN  1-1 

AVEUtE 

llltlllAl 

IIElECTnC 

STKWTI 


This  is  superior  proof  of  only  one  BH  "649" 
feature  —  there  are  many  others  —  that's 
why  you’ll  find  BH  "649"  in  equipment  that 
must  not  fail,  whether  in  appliances  for  con¬ 
sumer  use  or  complicated  electronic  equip¬ 
ment.  • 

BH  "649"  is  permanently  flexible.  It  will 
stand  bending  and  mechanical  abrasion  with¬ 
out  splitting,  cracking  or  fraying.  Resistance 
to  oil,  water  and  most  chemicals  is  unusually 
high.  E>oes  not  corrode  metals.  Age  has  no 
enc-ct  on  its  physical  or  dielectric  properties. 
It  will  not  ravel  when  cut  —  permanently 
rounded,  it  handles  easily  and  speeds  installa¬ 
tion.  Spreads  to  cover  knobs,  terminals  and 
irregular  objects. 

BH  "649”  is  only  one  of  a  family  of  elec¬ 
trical  insulations,  each  designed  to  meet  par¬ 
ticular  conditions  in  service.  Give  us  a  few 
facts  about  your  requirements  —  product, 
temperatures,  voltages  —  we  will  gladly  fur¬ 
nish  samples  for  testing  purposes. 


Address.  Dept.  £-5 

Bentley,  Harris  Manufacturing  Co. 
Conshohocken,  Pa. 


•BH  Non  rrtying  PiborgUi  illeoTtnct  tro  madt  br  aa  oirtualro  Bantloy.  Rarrla  pfoeota  <U.  8.  Pat.  No.  2393530).  “Flbarglat*'  la  Reg  TM  of  Owena  Corning  ribarglgg  Corp. 
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COMPONENT 

PARTS 


UG  and  AN  CONNECTORS 


RG  CABLE  and  WIRE 


JAN  CONDENSERS 


JAN  RESISTORS 


JAN  TRANSFORMERS 


JAN  and  SPECIAL  PURPOSE  TUBES 


JAN  SWITCHES 


JAN  RELAYS 


11;  n;  V  &  ELECTRONICS  CORP. 

200  GREENWICH  STREET,  NEW  YORK  7,  N  Y  •  Tel  BEekmon  3-2980 

Cable  Address  MIIOLECTRO  •  The  ONE  Source  for  All  your  electronic  needs. 


ELECTRONS  AT  WORK 


(continued) 


MEET  JOINT 
ARMY-NAVY 
SPECIFICATIONS 


MILO  stocks  the  products  of  over  200 
nationally-known  electronic  equip¬ 
ment  manufacturers,  including  their 
complete  lines  of  JAN  parts,  which 
meet  the  rigid  Joint  Army-Navy  Speci¬ 
fications.  No  matter  what  your  ne^  in 
any  electronic  category,  MILO  has  it! 

IMMEDIATE  DELIVERY 
-from  STOCK! 

All  Types  SYLVANIA 
SILICON  CRYSTALS 
GERMANIUM  XTAL  DIODES 

Avoid  production  delays!  We  stock  all 
standard  t>‘pes  and  sizes  —  for  all 
applications. 

riAf  CATALOG! 

I^EVV  now  READY! 

Over  1100  Pages! 

Purchaiing  Agents! 

Chief  hngineers! 

tJft  jour  Fi:KK  coiiy  of  our  n#w  1052 
catAloa,  listiiit;  all  tht*  equipment 

in  the  Industry.  Over  75,000  Items.  TOOO 
lllu-vtrstions.  An  invsiuable  aid  In  your 
uork.  Write  on  tour  company  letter¬ 
head.  stating  your  . 
ofTlclal  position.  Ad- 
dress  Dept.  EA. 


MILO  oHers  SERVICi!  \ 

PRICES  oad  INFORMATION  ON  REQUEST 

•  PHONE- 15  TRUNK  LINiS 

•  DIRECT  W.U.  WIRE- MHO- WUX-N.Y. 

•  TElfTYPC-TWX-NYI-IMP 


S«iKi  Tofiay  for  This 
Valuable  Book! 


FIG.  2 — Microwave  early-warning  radar 
antenna  system  includes  high  and  low- 
beam  antennas  mounted  bock-to-back 
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In  the  fast  moving  fields  of  aviation  and  electronics,  nevr  designs,  new  applications 
constantly  call  for  new  products.  Whenever  you  require  wire  or  cable  to  meet  a 
specific  problem,  old  or  new,  call  on  us. 

,  We  are  constantly  working  with  leading  manufacturers  in  the 

electronics  and  aviation  industry  —  designing,  making  and 
delivering  the  wire  and  cable  they  need. 

In  our  regular  line  are  many  wires  and  cables  that  have  gov> 
ernment  qualification  approval  —  or  we'll  make  wires  to  your 
engineering  design. 

Ask  us  for  our  new  complete  catalog. 

We'll  be  glad  to  send  you  a  copy. 
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ENGINEERS 

with 

EXPERIENCE 

Aeronautical  Electrical  Mechanical 

A  New  Opportunity,  in  a  New  Division,  a  New  Loca¬ 
tion,  working  for  an  outstanding,  long-established 
leader  in  commercial  and  military  aviation.  Top  level 
jobs,  increased  pay,  association  with  top  men  in  your 
profession.  New  Opportunity  for  important  personal 
achievement. 

And  off  the  job — gracious  living  for  you  and  your 
family,  modern  housing,  in  beautiful  North  Georgia, 
with  its  traditional  Southern  charm,  friendliness, 
educational  and  cultural  advantages;  its  famous 
climate  and  year-round  sports.  Only  8 


Offers  You 
a  New 

Opportunity 
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Good  ideas  for  electronic  circuitry  sometimes  run  afoul 
of  connector  problems.  Maybe  existing  connector  units 
won’t  ludd  air  pressure  gradients,  won’t  stand  the  heat, 
aren’t  rugged  enough  for  the  job.  Or  maybe  it’s  a  ques¬ 
tion  of  altitude,  or  under-water  application.  But  if  you 
can  sketch  the  circuit,  we’ll  take  it  from  there.  We’ve 
engineered  so  many  special  connectors,  solved  so  many 
“impossible”  problems,  that  whatever  the  requirements 
are,  we  can  usually  provide  the  answer. 

TOOAY  for  tpacKic  Inffrimrtion,  or  und  u(  yowr 
(k*fcht>.  Wo'll  forward  racemmondalions  prompriy. 


BRIEIE 

Special  CONNECTORS 

BREEZE  CORPORATIONS,  INC. 

4)  So«lh  Sixth  Stroot  Naworh,  Now  Jottay 


LighlwaighI  octuolon  < 
any  roqulramonl. 


Hoxibla  condvil  and  ig¬ 
nition  atMmbliM. 


Job  anginaarad,  wtldod 
diaphragm  bollawt. 


Atra.Saal  vlbrollan- 
proof  hoto  (lamp*. 


V 


lomovoblo  pini  In  •roozo  connoctort  ipood  ooldor 
big,  (ovo  Hmo.  Iioablo.  Km  umh  bock  bilo  bIndL 
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ELECTRONS  AT  WORK 


(continued) 


DO  YOU  MAKE 


MM 


If  SO,  you’ll  be  well  repaid  by  getting  the 
facts  on  a  special  group  of  Pure  Ferric 
Oxides,  developed  by  Williams  and  manu¬ 
factured  especially  for  this  purpose. 

Williams  Ferric  Oxides  analyze  better  than 
99%  FejOj.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right’’  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How”  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  Easton,  Pennsylvania. 


I  I  COLORS  6»  PIGMENTTI  | 

C.  K.  WILLIAMS  &  CO. 

Easton,  Pa.  a  East  St.  Louis,  III.  •  Emeryville,  Cal. 


FIG.  3 — Airport  lunreillance  radar  pro¬ 
vides  a  standby  source  oi  video  lor 
radar  control  system 

a  standby,  receives  its  video  from 
the  airport  surveillance  radar. 

The  sector-monitorinK  consoles 
are  components  of  the  equipment. 
Thirty,  .50  and  70-mile  raiiKes  are 
provided  and  the  ppi  trace  may  be 
set  off-center  to  permit  full  sector 
coverage.  An  aeronautical  chart  is 
electronically  superimposed  on  the 
ppi  pre.sentation.  The  .sector-moni¬ 
toring  controllor  may  communicate 
directly  with  any  aircraft  in  his 
sector  using  one  of  ten  vhf  aircraft 
working  freciuencies  available.  A 
neon  bulb  glows  on  the  panel  to  the 
right  of  the  console  indicating 
which  channel  is  in  use. 

The  antenna  shown  in  Fig.  2  con¬ 
sists  of  high-beam  and  low-beam 
cylindrical  paraboloid  antennas 
mounted  back-to-back.  The  an¬ 
tenna  of  an  S-band  transponder 
beacon  for  identification  of  suitably 
equipped  aircraft  is  mounted  above 
the  low-beam  blade. 

The  antennas  are  driven  by  sep¬ 
arate  4J35  magnetrons  and  hydro- 
gen-thyratron  modulators  mounted 
on  the  tower  near  the  feed  points. 
The  equipment  operates  on  2,700  to 
2,900  me  with  a  peak  pulse  power  of 
600  kw.  The  equipment  tran.smits 
a  l-usec  pulse  at  a  pulse  repetition 
rate  of  900  pps. 

The  receiver  incorporates  a  mov¬ 
ing-target  indicator  to  reduce 
ground  clutter  on  low  beam.  High 
1  and  low-beam  ppi’s  are  located  at 
the  transmitting  site  for  monitor- 
i  ing.  Video  is  supplied  to  the  radar 
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Tiny  Mike  is  an  original  (lornell-Diibilier  engineering  job, 
inside  and  out!  Even  ibe  ceramic  body  is  made  by  C-D,  in  tbe 
newest  and  most  modem  ceramic  body  plant  in  tbe  world.  Fired 
ill  electric  kilns,  and  electronically  controlled  at  every  stage, 
these  are  tbe  most  unirorm  and  dependable  ceramics  ever  to  be 
mass-produced,  ^’rite  today  for  Engineering  Hullelins.  Dept. 
K-.>2.  (airnell-Diibilier  Electric  ('.orp.,  Solitli  IMainlicld.  N.  J. 


TINY  MIKI 

High-Vollog*  Ceramic 
Copocilort 


TINY  MIKI 

Minialur*  Disc 
Ctromic  Copocilort 


Cornell-Dubilier 

C  A  P  A  C  I  T  O  R  S 


PLANTS  I 
CAMsniei 
•  PRINOS. 


I  SOUTH  PLAtnritLO.  N.  i.t  NSW  StOPOMO.  WOACCSTKA.  AND 
I.  MASS.:  PSOVtOtKCK  N.  I.t  INOIANAPOLtS.  INO.t  PUOUAT 
1.  C.t  AND  SUSSIDIAKV.  TMC  AAOIAST  COMP..  CLKVtLANO.  OHIO 
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WILCOX 


of 

EASTERN  Air  Lines 


-  'i. 

S';--'.'.- 


iO0  CO&99t/  lOUCOJt  C^mmuitictihMS  System 
CkMM  for  iosioro*s  Mtro  fiooi  of 
sopio  eopsTiuonoifs  000  mopm  o-o-ot 


Eattvrn  Air  LinM  <i*m«nde<j  th*  finvst  communi- 
c«tionf  equipment  available  to  match  the  ad¬ 
vanced,  efficient  operation  of  their  modern  new 
fleet.  No  greater  compliment  could  be  paid  to 
Wilcox  radio  equipment  then  to  be  selected  for 
this  challenging  assignment. 

The  Wilcox  440A  VHP  Communications  System 
covers  all  channels  in  the  118-136  Me.  band.  It  is 
light  in  weight,  small  in  size,  and  easy  to  maintain. 

UNIT  CONSTRUCTION  FOR  lASY  HANDLING 

The  50-watt  transmitter,  high  sensitivity  receiver, 
and  compact  power  supply  are  each  contained  in 


a  separate  JAN  Al-D  case.  Any  unit  may  be 
instantly  removed  from  the  common  mount. 

FINOSR-TIP  RIMOTS  CONTROL 

All  transmitter  and  receiver  functions  are  avail¬ 
able  by  remote  control.  A  new  channel  selector 
system  assures  positive  operation  and  minimum 
maintenance. 

DlPiNDABILITY  AND  tASY  MAINTtNANCS 

Simple,  conventional  circuits  minimize  the  number 
and  types  of  tubes  and  require  no  special  train¬ 
ing,  techniques,  or  test  equipment. 


FOR  COMPLETE  INFORMATION  ON  THE 
WILCOX  440A  180  CHANNEL  VHF  COMMUNICATIONS  SYSTEM 


WILCOX  ELECTRIC  COMPANY 


FOURTEENTH  AND  CHESTNUT 


KANSAS  CITY  1,  MISSOURI,  U.S.A. 


176 


May,  1952— ELECTRONICS 


atCTIONICS  — Moy,  19S7 


FUSE  PROTECTION:  Input  and  output  fuses  on  front  panel. 
Time  delay  relay  is  included  to  protect  rectifier  tubes. 

POWER  REQUIREMENTS:  105-125  volts.  50-50  cycles. 

OUTPUT  TERMINATIONS:  DC  terminals  ore  cleorly 
marked  on  the  front  panel.  Either  positive  or  negative 
terminal  of  the  supply  may  be  grounded.  DC  termi- 
nols  ore  isolated  from  the  chassis.  A  binding  post 
mounted  on  the  front  of  the  panel  is  available  for 


FOR  NEW  POWER  SUPPLY  CATALOG  -  WRITE  DEPT.  #1 


CONTROLS:  Power  on-off  switch,  H.V.  on-off  switch,  H.V, 


0-0.75  Amp. 
0-1  5q_Amp. 
0-2.25  Amp. 
0-3.00  Amp. 


0-0.75  Amp. 
0-1.50  Amp., 
0-2.25  Amp. 
0-3.00  Amp. 


KEPCO  LABORATORIES,  Inc 


The  Kepco  Model  700  features  one  regulated 
voltage  supply  with  excellent  regulation,  low 
ripple  content  and  low  output  impedance. 


OUTPUT  VOLTAGE  DC:  0-350  volts  continuously  variable. 


OUTPUT  CURRENT  DC:  0-75u  milliamperes  continuous 

duty. 


REGULATION:  In  the  range  30-350  volts  the  output  volt- 
oge  voriotion  is  less  than  V}%  for  both  line  fluctua¬ 
tions  from  105-125  volts  ond  lood  variation  from 
minimum  to  maximum  current. 


RIPPLE  VOLTAGE:  Less  than  10  millivolts. 


connecting  to  the  chassis.  All  terminals  are  also 
brought  out  at  the  bock  of  the  chassis. 


METERS: 

Ammeter;  0-1  ampere,  4"  rectangular. 
Voltmeter;  0-500  volts,  4"  rectangular. 


PHYSICAL  SPECIFICATIONS;  Cabinet  height  22V', 
width  21V',  depth  15'4".  Rock  panel  height  21", 
width  19",  color  gray,  panel  engraved. 


VOLTAGE 
REGULATED 
POWER  SUPPLY 


MODEL  700 


What  do  you  want 

IN  DIALS 

OR  NAMEPLATES. 


UNITED  STATES  RADIUM 
CORPORATION 


BETTER  DIALS  AND  NAMEPLA'TES 
AT  LOWER  COST 


ELECTRONS  AT  WORK 


(con  ti  Rued) 


plot  over  RG/9U  coaxial  cable.  The 
microwave  antenna  rotates  at  6  rpm 
while  the  airport  surveillance  radar 
antenna,  shown  in  Fig.  3,  rotates  at 
27  rpm. 

The  in-flight  radar  control  pro¬ 
gram  is  a  result  of  the  joint  efforts 
of  the  CAA,  Airline  Pilots  Associa¬ 
tion,  Aircraft  Owmers  Association, 
the  XJ.  S.  Navy  and  Air  Force.  It 
implements  a  recommendation  of 
Special  Working  Group  5  of  the  Air 
Coordinating  Committee. 


•KCUrocyp 

”  when  tin 


Battery-Operated  Cathode 
Follower 

By  Lawrence  Fleming 

National  Bureau  of  Standards 
Washington,  Z).  C.  * 

In  measuring  voltage  across  high- 
impedance  circuits,  a  cathode  fol¬ 
lower  is  a  convenient  accessory  to 
the  usual  instruments.**  When  the 
source  impedance  is  capacitive  and 
the  signal  level  low,  as  in  the  NBS 
piezoelectric  accelerometer,*  it  is 
almost  a  necessity. 

Considerations  of  portability  and 
hum  make  a  battery-powered  cath¬ 
ode  follower  desirable  but  con¬ 
ventional  battery-powered  circuits 
suffer  from  low  gain,  typically  of 
the  order  of  0.85.  The  gain  A'  is 
approximately 


“"'t  tor  ^ 

pi K  i 

'Ments,  wrtt**  ^our  *nd 

I  lotj*^'*'**^*** 

I 

■‘‘-"•S’iss  I 


where  A  is  the  gain  of  the  tube 
when  operated  as  a  resistance- 
coupled  amplifier  under  the  same 
conditions.  With  a-c  operation,  a 
high-mu  triode  is  suitable  with  A 
about  50  and  A'  about  0.98. 

Small  filamentary  tubes  are  not, 
however,  available  as  high-mu  tri- 
odes,  because  pentodes  have  consid¬ 
erably  more  gain  at  low  plate-sup¬ 
ply  voltages.  With  cathode-follower 
operation  of  filamentary  pentodes 
such  as  the  1U4,  the  screen  voltage 
supply  presents  difficulties. 

Figure  1  shows  the  conventional 
circuit.  Load  resistor  must  be 
quite  high  in  order  for  the  gain 
before  feedback.  A,  to  be  large.  The 
d-c  screen  current  flowing  through 
dropping  resistor  Ra,  however,  must 


*  This  work  was  done  under  a  procram 
on  basic  Instrumentation  at  the  National 
Bureau  of  Standards  i>artially  sponsored 
by  the  Office  of  Naval  Research,  the  Air 
Force  and  the  Atomic  Bneray  Commission. 
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It  makes  tubes  more  reliable 


\ 


...  at  less  cost 


SHOWN  here,  almost  natural  size,  is  DPi’s  new 
MB-10  Booster  Diffusion  Pump  combined  with  a 
new  port-and-valve  unit.  It’s  compact  enough  for  any 
rotary  exhaust  machine,  and  it  gives  a  big  boost  in 
performance — two  ways. 


1.  This  pump  gives  you  a  vacuum  higher  than  0.1 
micron  Hg  at  the  tubulation  before  getter  flash  and  in 
less  time  than  other  diffusion  pumps  of  comparable 
size.  Results:  less  residual  gas  to  be  gettered,  less  getter 
required,  less  getter  deposited  to  affect  operating  char¬ 
acteristics,  less  gas  that  can  be  released  from  the  getter 
to  shorten  tube  life. 

2.  Despite  the  high  ultimate  vacuum,  the  pump  toler¬ 
ates  high  enough  forepressure  so  that  it  can  be  installed 
in  almost  any  rotary  machine  without  extensive 
changes  in  slide  valve  and  sweeps.  For  larger  tubes, 
the  port-and-valve  can  be  adapted  to  permit  rough 
pumping  independently  of  the  diffusion  pump. 

The  unit  is  designed  for  easy  installation  of  a  leak 
detector  to  check  bad  seals  or  machine  leaks.  Valving 
is  done  mechanically,  requiring  no  electrical  circuits. 
The  pump  jet  is  specially  designed  for  easy  cleaning. 

For  complete  engineering  data,  write  to  Distillation 
Products  Industries,  Vacuum  Equipment  Department, 
727  Ridge  Road  West,  Rochester  3.  N.  Y.  (Division  of 
Eastman  Kodak  Company). 


high 
r«March  and 
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AUa  •  •  •  vltaoiliit  A  and  I  .  •  •  dittlllad  managlycaridat  • .  •  mar# 
than  9500  Igstinaii  Organic  Chemicals  far  sclanca  and  Indwstry 


Ever  try  to  price-tag  precision?. . 


Absolute  precision  in  a  vital  instrument  —  what’s 
it  worth? 

...  to  the  bomber  pilot  trusting  to  Kolls- 
man,  instruments  checked  to  one-ten-thou- 
sandth  of  an  inch  for  accuracy. 

.  .  .  to  the  ship’s  captain,  banking  all  on  the 
precision  of  his  Kollsman  sextant. 

At  times  such  as  these,  can  precision  ever  be  price 
tagged?  Yet  its  vital  presence,  or  ab.sence,  is  oft- 
times  the  margin  between  victory  or  chaos. 

lodav — to  maintain  a  free,  strong  America — 


Kollsman  is  devising,  developing  and  manufac¬ 
turing  instruments  of  utmost  precision,  depend¬ 
ability  and  quality  in  the  fields  of: 

Aircraft  Instruments  and  Controls  •  Min¬ 
iature  AC  Motors  for  Indicating  and 
Remote  Control  Applications  •  Optical 
Parts  and  Optical  Devices  •  Radio  Com¬ 
munications  and  Navigation  Equipment 

And  to  America’s  research  scientists,  seeking  the 
an.swer  to  problems  of  instrumentation  and  con¬ 
trol-  the  facilities  of  Kollsman  Research  Labora¬ 
tories  are  immediately  available. 


Kollsman  Instrument  Corporation 


(IMHURST,  NfW  YORK  OLINOAll.  CAilFORNIA 

suestoiAPv  or 

Standa/id  coil  products  co  inc 


ISO 
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Included  in  cross*country  demonstration  unit 
is  the  GPL  Utility  Projector,  with  '*3-2'*  inter¬ 
mittent  which  permits  use  with  1.0.  comera 
for  film  telecasting  from  remotes. 


Compact  GPL  studio  camera  chain  fits  easily 
in  station  wogon,  ond  may  be  operated  from 


be  able  to  see  GPL  TV  equipment  in 
operation  right  in  their  own  studios. 
They  can  compare  it  with  their  present 
equipment,  try  it  for  compactness, 
smooth  efficiency,  flexibility,  oper¬ 
ational  simplicity,  and  overall  perform¬ 
ance  quality.  Maintenance-minded 
engineers  will  examine  its  swing-up, 
swing-out  panels.  Camera  and  camera 
control  men  will  note  its  many  new 
operating  features  —  pushbutton  turret 


iris— all  engineered  for  faster,  smooth-  | 
er  control.  ; 

Be  sure  your  station  is  on  the  sched-  | 
ule  of  the  GPL  Mobile  Unit  Tour.  See  I 
why  network  users  have  said:  “Best  \ 
picture  on  the  air  today!”  Compare 
“the  industry’s  leading  line-in  quality, 
in  design.” 

Write,  wire  or  phone  tixlay,  and  we’ll 
work  your  station  into  our  itinerary  for 
earliest  possible  dates. 


General  Precision  Laborator 


INCOtPOtATtD 
i^LIASANTVILli  NIW  YORK 


there,  drowing  power  by  coble  from  itudio 


and  rdurning  tignoi  lo  irantmiiter.  TV  ConMni  ChoiiK  *  TV  Pilin  QmIik  •  TV  Rdd  Ond  Studlo  EquIpfflMt  •  Thaotii  TV  Equi^lllMlI 
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ELECTRONS  AT  WORK 


(cofitifiiMd) 


INPUT 


OUTPUT 


VERTICAL  STYLE  JAH-R-93 

rotistor  provido  application* 

RB40B,  RB41 B  and  RB42B. 

CAllY-SEAUD  lUe-TtPt  nwetTS 

roT,irJro5-Ssi*rsr5  jk 

St 

HieH-SWBIUTY  TYPES  \ 

uoranteod  stability  of  u  Spodal  r#*l*tor*  of  tW* 

ipplios  motchod  pain  postiblllty  of 

rpo  roquiro  •f^J^‘J^2w^qoipm«» 

|ulckdoliyofy  ln‘**»‘a"‘';9.^%M%  to  1%»  «">♦* 


FIG.  1 — ConT«ntional  cotlioda-ioUowar 
circuit  ucinq  a  pantod* 


also  flow  through  Rt.  The  additional 
voltage  drop  reduces  the  anode 
voltage  and  the  gain  A.  This  loss 
cannot  be  recovered  except  by  in¬ 
creasing  the  plate-supply  voltage. 
The  only  other  appropriate  expedi¬ 
ent  is  a  separate  battery  connected 
between  screen  and  fllament.  This  is 
undesirable  both  because  of  the 
extra  complication  and  because  of 
the  loss  in  regulating  action.  With 
the  screen  voltage  fixed,  the  static 
operating  point  is  very  sensitive  to 
variations  in  tube  characteristics 
and  a  manual  bias  adjustment  is 
usually  necessary. 

Grounded-Plate 


A  simple  Inversion  of  the  con¬ 
ventional  circuit  will  remove  the 
screen  current  from  the  load  circuit 
and  permit  a  battery-type  pentode 
to  operate  as  a  cathode  follower 
with  full  efficiency. 

A  practical  circuit  is  shown  in 
Fig.  2.  The  plate  is  made  the 
terminal  common  to  both  input  and 
output  circuits;  the  “B”  battery 
and  the  plateload  resistor  are  inter¬ 
changed  as  compared  to  the  con¬ 
ventional  circuit.  Both  the  “B” 
and  the  “A”  batteries  are  at  signal 
potential  with  respect  to  ground, 
instead  of  just  the  “A”  batterj'. 


A  complete  assortment  of  precision  wire-wound 
resistor  sizes,  styles,  ranges  and  mountings  for 
military  or  Industrial  use.  Write  on  company 
stationery  for  Shallcross  Akra-Ohm  Engineer¬ 
ing  Bulletin  R-3b  to  Shallcross  Manufacturing 
Company,  Collingdale,  Pa. 


INPUT 


OUTPUT 


PRiCISION  RISISTOR  SPECIALISTS  FOR  OVER  20  YEARS 


FIG.  2— Gtoundad-plat*  pantod*  coth- 
od*-iolIow*t  circuit.  Gain  I*  0.98 
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Our  n«w  catalog  is  o  complate  guid*  to 
plastic  insulotad  wir*  and  cabl«  for  every 
purpose.  Write  for  a  copy  of  this  impor' 
tant  data  compilotion  for  your  flies  today. 
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COMMUNICATION  WIRES  and  CABLES 


More  and  more  —  engineers, 
designers,  production  men  and 
purchasing  officials  have  come  to 
regard  Plasticord  and  Plasticote 
Wires  and  Cables  by  Chester  as 
the  standard  of  comparison.  This 
is  because  every  inch  of  these 
dependable  insulated  conductors 
is  made  to  conform  to  exacting 
quality  controls  that  assure  long 
service  life,  and  performance  as 
specified  by  the  factory.  That’s 
the  reason  electrical  men,  every* 
where,  look  for  the  Chester 
trademark  when  they’re  looking 
for  the  best! 


COAXIAL  CABLE 


WIRES  and  CABLES  TO  SPECIFlCATiOH 


Solid  Colors  or  Spiral  Marking 


MANUFAC1U=>ERS  of  OUAIITY  WIRES  AND  C  ABLES  FOR  EVERY  REQUIREMENT 


Motorola  first  with 
Sealed-Unit  Selectivity 

In  the  exclusive  Sensicon  design 
of  the  Motorola  Permakay  wave 
filter,  1 5  nuisance  tuning  adust- 
ments  are  removed  and  perma¬ 
nent  selectivity  is  guaranteed 
for  the  life  of  the  set! 


Weather  Exposure 


After  eleven  montfii  of  exposure,  through  one  of  the  toughest  winters  on 
reeord,  the  two  Permokoy  units  (photogrophed  on  the  roof  of  Motorolo 
plant)  showed  no  significont  change  in  selectivity  characteristic. 


Thermometer  reads  —30°  centigrade 
os  the  Permakay  selectivity  reading 
remains  same  as  before  this  extreme 
cold  test  was  started 


In  laboratory  torture  tests  Permokoy 
goes  through  blistering  —90°  centi¬ 
grade  test  without  effect  on  selectiv¬ 
ity  readings. 


More  tuned  circuits  and  superior  performance 
with  fewer  tuning  adjustments  in  the  Sensicon 
Receiver  are  achieved  by  using  the  Permakay 
IF  Wave  Filter.  The  modified  constant-K,  m- 
derived  band  pass  filter  contains  15  tuned  cir¬ 
cuits  . . .  BUT  . . .  you  are  not  burdened  with  field 
alignment  and  complex  tuning  adjustments. 
The  filter,  tuned  and  sealed  during  manufac¬ 
ture,  requires  no  further  adjustments  .  .  .  ever. 
This  combination  provides  over  100  db  signal 
rejection  at  the  edge  of  the  adjacent  channel 
while  providing  a  broad  band-pass  at  6  db  for 
full  modulation  deviation  acceptance. 

Motorola’s  unique  Permakay  system  of  linear 
phase  shift  adjustment  solves  the  problem  of 
reflection  and  pulse  noise  control  to  provide 
maximum  signal-to-noise  ratio  for  the  phenom¬ 
enally  high  interference-rejection. 

The  Permakay  Filter  characteristics  are  made 
permanent  by  casting  the  entire  unit  in  a  solid 
block  of  polyester-styrene  plastic.  Never  can  the 
precisely  tuned  circuitry  be  affected  by  water, 
dirt,  heat,  cold  or  mechanical  shock.  Tempera¬ 
ture  compensation  insures  constant  perform¬ 
ance  even  at  extreme  temperatures  as  demon¬ 
strated  in  all  rigid  laboratory  torture  tests. 
Motorola’s  unconditional  guarantee  of  the 
Permakay  Filter  for  the  life  of  the  set  again 
demonstrates  that  Motorola  is  still  your  best 
investment. 

Over  22  Years  of  Leadership  in  Mobile  Radio... 
Year  in  and  year  out.  Motorola  initallationt  numbor 
more  than  twice  those  of  oil  other  manufacturers  com¬ 
bined  and  more  than  five  times  those  of  the  neorest 
competitor. 


motorola 

Comniunicatien  and  ffectronkt  Division 
4545  Augusta  Blvd.,  Chicago  51,  Illinois 


OUST  AND 
HEAT-PROOF 


WATER  AND 
COLD-PROOF 


TAMPER  AND 
SHOCK-PROOF 
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AUTOMOTIVE 


APPLIANCE 


t  e  n  G  ^ 


RADIO-TELEVISION 


SHAKEPROOF 


inc 


DIVISION  OF  ILLINOIS  TOOL  WORKS 


-L.- 


CUBICLES  •  HOUSINGS  •  CABINETS 


(cMtimitd) 


ILECTRONS  AT  WORK 


The  added  shunt  capacitance  across 
the  output  is  of  the  order  of  40  lijif. 

Circuit  characteristics  are  as 
follows: 

Input  resistance  200  megohms 

Gain  0.98 

Frequency  range  2  to  55,000  cps 

(within  5  percent) 

Output  resistance  20,000  ohms 

Maximum  signal  10  v  peak 

References 
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Free-Floating  Automatic 
Weather  Station 

A  FREE-FLOATING  buoy -type  weather 
station,  developed  by  the  National 
Bureau  of  Standards  for  the  Navy 
Bureau  of  Ships  reports  weather 
data  by  radio  automatically  and 
unattended. 

The  automatic  weather  station 
incorporates  various  weather-re¬ 
sponsive  devices  to  switch  a  radio 
transmitter  on  and  off  at  rates  that 
can  be  translated  by  a  receiving 
station  into  temperature,  pressure 
and  wind  data.  Information  is 
transmitted  in  predetermined  se¬ 
quence  at  intervals  of  three  hours. 
Self-contained  batteries  provide 
sufficient  power  for  reliable  opera¬ 
tion  at  over-water  distances  up  to 
400  miles. 

The  station  consists  essentially  of 
a  timing  mechanism,  several 
weather-responsive  devices,  a  relax¬ 
ation  or  keying  oscillator,  and  a 
simple  two-stage  radio  transmitter. 
The  weather-responsive  devices 
cause  associated  resistors  to  vary 
with  changes  in  weather  conditions. 
At  three-hour  intervals  the  timing 
mechanism,  a  modified  automobile- 
type  electric  clock,  turns  the  station 
on. 

While  a  program  selector  switch 
inserts  one  weather  resistor  after 
another  into  the  keying  oscillator 
circuit  in  predetermined  sequence, 
a  relay  in  the  plate  circuit  of  the 
keying  oscillator  switches  the  trans- 


CUSTOM  BUILT 

ELECTRICAL  ENCLOSURES 


One  unit _ hundreds  ...  or  thousands,  in  any  shape  or  size. 

KIRK  &  BLUM  has  the  men,  equipment  and  experience  to 
fabricate  sheet  metal  enclosures  to  exacting  specifications. 
Put  our  45  years  of  experience  to  work  for  you  in  building 
custom  parts  and  assemblies  of  sheet  steel,  light  plate,  stain¬ 
less,  aluminum,  monel  and  other  alloys  in  gauges  to  H"- 

Write  today  for  your  copy  of  the  latest  KIRK  &  BLUM 
Electrical  Enclosures  Catalog.  For  prompt  quotation,  send 
your  prints  to  The  KIRK  &  BLUM  MFG.  CO.,  3211  Forrer 
Street,  Cincinnati  9,  Ohio. 


Control  Dotkt  o  Cubiclot  o  Iloctricol  CoMnott  one  Inclotwrof 
Outdoor  Iloctricol  Inclowrot  o  Inctrumont  Fonolf  o  Control  FonoU 
Troneformor  Tonkt  o  Tott  Stondi  o  Switch  Ooor  HoucInR*  •  louvros 
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GENERAL  OFFICES:  HENRY  W.  OLIVER  BUILDING  >  PITTSBURGH  72,  PA 

IN  CANADA:  JOY  MANUFACTURING  COMPANY  CANADA  LIMITED  GALT,  ONTARIO 


JOY  AXIVANE*  Fans  offer  you 
advantages  in  elearonic  equipment 
cooling  which  have  been  thor* 
oughly  proved  in  service.The  higher 
pressure'Output  of  these  vaneaxial 
blowers  generally  permits  more 
compaa  arrangement  of  the  equip> 
ment.  Additional  advantages  are: 
light  weight,  high  strength,  high 
shock  and  vibration  resistance,  and 
high  efficiency  in  low  or  high  pres¬ 
sure  service. 

For  minimum  weight,  JOY  elec¬ 
tronic  cooling  fans  are  made  of 
aluminum,  magnesium,  or  combi¬ 
nations  of  these  metals.  They  are 
designed  to  meet  ail  present  Air 
Force  and  Naval  elearonic  speci¬ 
fications,  and  are  available  in  fan 
sizes  from  2"  I.D.  up.  Totally-en¬ 
closed  or  explosion-proof  motors 
can  be  furnished  where  required. 
•  If  you  have  a  problem  in  heat 
dissipation  from  elearonic  units, 
no  matter  what  the  service  condi¬ 
tions  may  be,  let  us  place  at  your 
disposal  JOY'S  experience  as  the 
world’s  largest  manufacturers  of 
vaneaxial-type  fans. 


Over  100  Years 
of  Engineering  Leadership 


r 
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Want  to  help  build  an  atomic  submarine  ? . .  • 
Design  an  atomic  power  plant? 

START  YOUR 


LIFETIME  CAREER 
IN  ATOMIC  POWER 


at 

Wfestinghouse 


Westinghouse  Atomic  Power  Division  has  a  new 
plant  in  the  outskirts  of  Pittsburgh.  Laboratories 
are  completely  new.  Equipment  is  right  up  to 
the  minute. 

The  tools  are  here  to  explore  atomic  energy  as  a 
great  source  of  power  for  transportation  and  in¬ 
dustry.  Opportunities  for  original  work  are  almost 
without  limit. 

Westinghouse  is  now  searching  for  the  men  who 
can  use  these  tools  and  opportunities  .  .  .  who  want 


to  build  a  life  career  around  atomic  power  work  .  .  . 
who  want  to  get  in  while  this  great  new  industry  is 
still  on  the  ground  floor. 

Here  you  will  work  with  your  kind  of  people. 
Every  fourth  person  in  the  Division  is  an  engineer 
or  scientist.  More  than  half  the  top  Westinghouse 
executives  are  engineers.  As  the  exciting  new 
potentials  of  atomic  energy  reveal  themselves,  we 
expect  the  men  we  employ  now  to  provide  the 
nucleus  around  which  this  new  division  will  expand. 


ATOMIC  POWER  OPPORTUNITIES  ARE  WAITING  FOR  EUGRONIC  ENGINEERS 
WITH  4  TO  10  YEARS  OF  THIS  KIND  OF  EXPERIENCE 

ILICTRONIC  COMPUTIRS,  employing  pulie  amplifying,  wide  range  linear  amplifying  and  rate  circuit!. 

NULL  RALANCI  DIVICES,  employing  both  vacuum  tube  and  magnetic  amplifleri,  SERVOMECHANISMS,  PLANT 
CONTROL  SYSTEMS. 

LIAISON  with  customers,  contractors,  designers  of  component  equipment. 

SUPERVISION  of  drafting  work. 


SALARIES  Open.  Westinghouse  Atomic  Power  Division 
wants  good  men,  and  will  go  out  of  its  way  to  make  attrac¬ 
tive  offers  to  good  men,  baaed  on  experience  and  ability. 

LOCATION  Approximately  12  mili*a  south  of  Pittsburgh. 
No  traffic  problems  if  you  live  in  this  general  area. 
Many  homes  available  and  under  construction,  flood 
shopping  in  suburban  area. 

MANY  EXTRAS  — IN  ADDITION  TO  GOOD  PAY! 
INVESTIGATE! 

•  Help  in  finding  suitable  housing 

•  We  pay  interview  expenses 

•  Low  cost  life,  sickness  and  accident  insurance  with  hospital 
and  surgical  benefits 

•  Modern  pension  plan 

•  Opportunity  to  acquire  Westinghou.se  stock  at  favorable 
prices 

•  Privilege  of  buying  Wesfingbouse  Appliances  at  discount 


HOW  TO  APPLY — These  Westinghouse  Atomic  Power 
Division  opportunities  are  not  the  kind  that  can  be  handled 
in  a  routine  fashion.  From  the  very  beginning,  you  will  be 
in  communication  with  top  executives  of  the  Division. 
Address  your  application  letter  to 

MR.  C.  LYNN,  Manager  of  Englnoaring 
Atomic  Rowor  DIvlilen 
WESTINOHOUSE  ELECTRIC  CORPORATION 
P.O.  Rox  14*R 
ntttbiirgli  30,  Po. 

What  Mr.  Lynn,  and  other  executives  who  will  scrutinize 
your  application  want  to  know  is:  Where  and  when  you 
obtainra  your  degree  .  .  .  how  you  did  in  school  .  .  .  where 
you  have  worked  at  your  profession  .  .  .  what  kind  of  work 
you  have  done. 

In  other  words,  right  now  we’re  more  interested  in  your 
ability  to  fill  current  openings  and  to  develop  in  the  West¬ 
inghouse  Atomic  Power  Division  than  we  are  in  your  vital 
statistics.  Write  your  letter  of  application  accordingly. 

You  will  be  in  communication  with  men  who  are  experienced 
in  keeping  secrets.  All  negotiations  will  be  discreet,  and 
your  reply  will  be  kept  strictly  confidential.  Write  to  Mr. 
Lynn  today. 
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custom  drawn 
custom  insulated 
custom  spooled 

-  to  your  most  exacting 
requirements 


Spool  after  spool  after  spool  — as 
much  or  as  little  as  you  require. 
For  our  facilities  are  flexible  and  exten¬ 
sive  enough  to  serve  the  largest  and  the 
smallest  user  alike  with  custom-made  fine 
wire. 


Let  us  have  your  specifications  and 
requirements.  Our  Winsted  Division  will 
meet  and  maintain  your  specifications. 
Which  explains  why  Winco  fine  wires  are 
the  first  choice  of  radio-electronic  and 
electrical  manufacturers  whose  products 
are  noted  for  reliability  and  long  life. 


Hudson 

WIRE  COMPANY 


GENERAL  OFFICES;  OSSINING,  N.  Y.  •  WINSTED  DIVISION;  WINSTED,  CONN. 


We  solicit  your  wire  problems,  specifications  and  requirements.  We  sholl  be  hoppy 
to  develop,  produce  and  supply  whatever  fine  wires  you  need. 


SILVER-PUTED 

WIRES 

Silver  plated  wiret,  in  coorse 
ond  fine  sizes,  for  high* 
freqwenqf  conduction.  Also 
intended  for  use  in  high* 
temperoture  opplicotions, 
toking  the  place  of  tinned 
wire.  Available  in  various 
sizes  ond  constructions. 
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Model 

H-33D/PT 


Complete  Handsets  or 
separate  receiver 
or  transmitter  units  are 
available  on  rated  orders 


’  Standard  $1900! 
Cerpt  Telephone 
Hendeet  ^ 


FOR  COMPLETE  INFORMATION.  WRITE.  WIRE  or  CALI 


Department  of  War  Contract  Salet 

225  West  Hjron  Street 
Chicago  10,  Illinois 

Cable  Addresi;  SHUREMICRO 


fO  f**^*^* 
ocrcNSC  I 


.nufaciuring 

isforcommunuati 

ilandbets  arc  an 
,rp6  llandM-t. 

,I„a-awayU«^ 

,-and  has  achie'  e« 
.cord  for  delivering 
y  of  the 
rhl  time. 

Available  for  a 

al  production  ol 

Companies 


needing  » 
Handsets 


ELECTRONS  AT  WORK  (continued) 


Main  equipmsnl  panel  oi  the  weather 
station.  Transmitter  and  keying  oscillator 
are  located  at  top  and  compass  lor  Indi¬ 
cating  wind  direction  on  bottom 

mitter  on  and  off  at  a  rate  propor¬ 
tional  to  the  value  of  the  particular 
resistor.  Most  of  the  components 
are  mechanically  simple  and  the 
electronic  circuits  are  straight¬ 
forward  and  conventional. 

Each  transmission  lasts  about  ten 
minutes.  First  comes  an  attention 
signal,  consisting  of  a  .series  of 
rapid  pulses  easily  recognizable  by 
the  listening  station  operator. 
Transmitted  next  is  a  reference  sig¬ 
nal;  this  will  be  of  constant  pulse 
rate  in  the  absence  of  transmitter 
damage  or  aging,  and  any  variation 
in  pulse  rate  indicates  a  need  for 
calibration  corrections  of  the  other 
signals.  An  identification  signal 
follows,  the  rate  of  which  is  char¬ 
acteristic  of  the  particular  weather 
station. 

All  of  the  signals  result  from 
switching  appropriate  resistors  into 
the  relaxation  o.scillator  circuit.  The 
various  meteorological  signals  are 
next  transmitted.  With  completion 
of  the  program,  the  selector  switch 
disconnects  all  elements  and  turns 
off  the  transmitter.  The  clock 
mechanism,  however,  continues  to 
run  and  at  the  proper  time  starts 
the  sequence  again. 

Five  meteorological  variables  are 
reported  by  the  standard  model  of 
the  weather  station :  air  and  water 
temperature,  air  pressure,  and  wind 
speed  and  direction.  Five  different 
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Brown  Electrometer 
thowing  recorder 
with  door  ajar  and 
preamplifier  at  left. 


.THE  BROWN 
ELECTROMETER 


for  measuring  and  recording 
currents  os  low  ns  10*'^  amperes 


•  Full  Scale  Current  Ranges  Available: 
10  “  amperes  with  10“  ohm  resistor, 
and  selector  switch  adjustment  for  full 
scale  of  10  “  or  10  “  amperes.  Using 
other  resistors,  full  scale  current  ranges 
up  to  10'^  amperes  can  be  supplied  with 
selector  switch  adjustment  up  to  10  * 
amperes. 

•  Input  Resistor:  10“  ohms  for  most 
sensitive  current  measurt'ment.  (Also 
supplitKl  in  values  down  to  10*  ohms.) 

•  System  Accuracy:  Approximately  1  per 
cent  of  scale. 

•  Zero  Drift:  Should  not  exceed  0.3 
millivolt  per  day. 

s  System  Noise:  Approximately  5  micro* 
volts. 

•  Instrument  Speed  of  Ri^sponse:  Avail¬ 
able  for  either  24.  12,  or  4H  seconds 
full  scale. 

•  Maximum  Speed  of  Response  Usina  4H 
Second  Instrument  Spera:  5  seconosfor 
90  per  cent  of  change,  with  preamplifier 
located  at  source. 

•  Power  Supply:  115  volts,  60  cycles. 
Also  dry  cell  supplied  in  instrument. 

•  Power  Requirements:  65  watts. 


r\ccURATE  measurement  of  extremely  small  currents  is 
accomplished  in  this  instrument  through  the  use  of  a  null 
balance  servo  system  and  a-c  amplifiers  that  prevent  drift 
and  consequent  instability.  It  is  the  only  such  system  that 
incorporates  a  recorder  as  an  integral  part  of  the  circuit. 
Designed  to  measure  and  record  minute  currents  in  ioniza¬ 
tion  chambers,  the  Brown  Electrometer  may  be  used  in 
any  application  where  currents  as  low  as  a  billionth  of  a 
microampere  are  encountered. 

Features  of  the  instrument  include  a  special  power  supply 
to  prevent  false  measurements  from  stray  signals  which 
might  originate  in  an  a-c  power  source  .  .  .  vibration  fre¬ 
quency  carefully  selected  to  prevent  phase  shift  .  .  .  and 
automatic  standardization  of  voltage  across  the  slide-wire. 

Minneapous-Honeywell  Regulator  Co.,  Industrial 
Division,  4428  Wayne  Ave.,  Philadelphia  44,  Pa. 


MiNNeAi.oi.is  -m-m 

Honeywell 

R  U  M  E  N  T  S 


BROWN  INSTRUMENTS 


H 


#  ^e^cuMce  "DtUtt 

Writs  tot  Data  Shsat  No.  10.0-4 . . .  and  for  Bullstin  No.  1S-14.  For  voluabis  Intormation  on  analytical  and  rsaaarch  Instrumsntatloa. 
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Many  new  telephone  cirruits  have  two  johs  to  do— carrying 
your  voire  and  transmitting  signals  to  o|)erate  dial  exchanges 
in  distant  towns.  .And  an  old-fashioned  thunderstorm  can 
interfere  w  ith  both ! 

“Rolling  static”  comes  from  many  storms  over  a  wide 
area  and  can  interfere  with  clear  telephone  talk.  A  nearby 
lightning  flash  makes  “crack  static”  which,  unchecked,  plays 
hob  with  dial  system  signals. 

So  Bell  Laboratories  scientists  go  “Thunder  Hunting” 
in  the  storm  centers  of  the  l'nil«*d  States  —  “capturing”  storms 
by  tape  recorders.  Back  in  the  Laboratories,  they  recreate  the 
storms,  pitting  them  against  their  new  eircuits.  This  method  is 
more  efficient  and  economical  than  completing  a  system  and 
taking  it  to  a  storm  country  for  a  tryout.  It  demonstrates  again 
how  Bell  Telephone  Laboratories  help  keep  costs  down,  while 
they  make  your  telephone  sy  stem  better  each  year. 


Thjnder  huntioQ  eTiipownt  on  location  near  Madison.  Florida.  Loop  antenna 
on  truck  picks  up  static.  The  engineer  in  top  picture  is  watching  the  indication 
of  a  circuit  which  registers  how  often  the  static  exceeds  a  given  level. 


BELL  TELEPHONE 
LABORATORIES 

Improving  fe/ephone  service  lor  Americo 
provides  coreeri  lor  creolive  men  In 
scienlilrc  ond  ftchnicol  fields. 


“The  House 

of  Resistors” 


CLAIOSTAT  situs  4t 
COMtOSITION-illMINT  POTINTIOMITItS 

Only  H*  diameter.  Vi*  diameter  shaft.  X'*"  a  32 
threaded  hushing  for  mounting. 

Up  to  5  megohms,  linear.  2.S  megohms,  tapered. 
0.2  watt  rating. 

Housed  in  low-loss  phenolic.  Convenient  termi* 
nal  lugs. 

Single  and  multiple  units,  including  combination 
of  wire-wound  and  composition-element  sections. 


larger  than  a 

these  thoroughly 
dependable  Claro- 
stat  miniature  controls  are  avail¬ 
able  in  single,  dual  and  triple 
units.  Composition-element  and 
wire-wound  types. 

Definitely,  these  remarkably 
compact  controls  are  the  answer 
to  your  miniaturization  control 
problems. 


ClAROSTAT  SIRIIS  49 
WIRI-WOUND  POTINTIOMITIRS 

Only  diameter.  VS*  diameter  shaft.  V4*  x  32 
threaded  bushing  for  mounting. 

Up  to  10,000  ohms.  Linear  only.  1  watt  rating. 
Housed  in  low-loss  phenolic.  Convenient  termi¬ 
nal  lugs. 

Single  and  multiple  sections,  including  combina¬ 
tion  of  composition-element  and  wire-wound 
sections. 


CLAROSTAT...iet  us  collaborate  on  your  miniaturization 
or  any  other  problems  involving  resistors,  controls  or 

resistance  devices.  Engineering  data  on  request. 

Get  our  quotations! 
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WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 


ELECTRONS  AT  WORK  (continiMd) 

devices,  in  combination  with  the 
relaxation  oscillator,  key  the  trans¬ 
mitter  at  rates  corresponding  to 
each  of  these  variables. 

The  radio  transmitter  and  the 
one-tube  relaxation  oscillator  are 
simple  and  conventional.  A  crystal 
oscillator  drives  a  beam-power 
amplifier  to  give  a  radiated  output 
of  about  20  watts  on  a  frequency 
near  5  megacycles.  The  battery 
pack  provides  power  for  30  days’ 
unattended  operation. 


umiMOk* 

COHHtCTOkS 


11  iLtCTROHlCS  U 

nsinioloriia'*®''  requw«m‘ 


Lunar  Reflection  of  UHF 
Conimunioations 

A  RADIO  MESSAGE  was  transmitted 
for  the  first  time  by  lunar  reflection 
during  a  recent  cooperative  experi¬ 
ment  conducted  by  the  National 
Bureau  of  Standards  and  the 
Collins  Radio  Company.  Ultra-high- 
frequency  signals  that  had  been  re¬ 
flected  from  the  moon  were  received 
by  the  XKS  field  station  at  Sterling, 
Virginia,  after  having  been  trans¬ 
mitted  775  miles  away  at  Cedar 
Rapids,  Iowa. 

Operating  frequency  was  418  me, 
generated  by  a  20-kw  transmitter. 
Becau.se  the  transmitting  antenna 
in  Cedar  Rapids  was  a  fixed  struc¬ 
ture,  lunar  reflection  could  be  ac¬ 
complished  only  while  the  disk  of 
the  moon  was  in  the  beam  of  radio 
energy  fa  period  of  approximately 
one-half  hour).  The  antenna  at 
Sterling  could  be  rotated  and  turned 
in  the  direction  of  maximum  signal 
strength. 

Reflection  of  the  signals  appar- 


These  Miniature  Connectors  are  avail¬ 
able  with  various  numbers  of  contacts.  Please 
send  your  inquiries  for  variations  of  these 
types  ...  or  for  entirely  new  designs  ...  to 
our  Engineering  Department. 


MINIATURE  HIGH-VOLTAGE 
Type  ’  PM  ’ 

SHOWN  HALF  SIZE 


(USED  WITH 
TYPE  M 
RECEPTACLEl 


ACTUAL 

SIZE 


ACTUAL 

SIZE 


(USED  WITH 
TYPE  MPE 
RECEPTACLEl 


ACTUAL 

SIZE 


MONOtLOC  CONtTRUCTION 


Parabolic  recalTing  ontonna  used  in 
moon  relloction  expoTlment 
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Honeywell 

Mercury 

Switches 


MK'.RO  enginpering  semce,  which  has  assistp<i  design  ^ 

engineers  for  many  years,  is  now  available  to  help 
you  select  the  right  HONEYWELL  Mercury 
Switch  to  meet  your  s|)eciric  requirements. 

L'velitig  and  (Misitioiiiiig  deviees  are  particularly 
adaptable  to  mercury  switch  application. 

HONEYWELL  Mercury  Switches  are  available 
in  a  wide  range  of  electrical  ratings.  Fur  applica* 
tions  which  require  resistance  to  severe  shock  and 
impact,  these  high-quality,  glass  enclosed  switches  are 
available  potted  in  cast  resin  embedments. 

Manv  new  tvp<»s  of  mountings  for  HONEYWELL  Mercury  Switches  are 


continually  being  developed  by  MICRO  engineers  to  meet  spcciBc  requirements. 


If  your  switching  problem  involves  the  use  of  mercury  switches 
you  are  invited  to  make  use  of  MK^RO  field  engineering  service. 
It  ^»ill  cost  you  nothing  and  may  save  time  and  money. 

W  rite  to  MICRO  or  contact  your  nearest  MICRO  branch  office. 


MICROiSSSWITCH 


FREEPORT.  ILLINOIS 

MICRO  Snop-Action  Switches  . . .  Honeywell  Mercury  Switches 


H 


A  DIVISION  OF  MINNEAPOLIS-HONEYWELL  REGULATOR  COMPANY 
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LOCKING  CLIPS 


TO  NAVY  SPECIFICATIONS 

C0/ifP&/\^f/V7S 


FOR  INFORMATION  WRITE 


ELECTRONICS 


MANUFACTURING  COMPANY 

312  STUART  ST. 

BOSTON  16.  MASSACHUSETTS 


I  ntusfoniiers  for  'I'elevisiou 
. . .  Radar. . .  Aircraft . . . 
Geophysics . . .  Radio 


I  You  will  hnd  Tht-rmador  ready,  willing 
I  and  fully  qualitied  to  handle  your  trans¬ 
former  requirements.  Engineering 
'  experience  and  manufacturing  know¬ 
how,  developed  over  a  period  of  35 
;  years,  form  the  hard  core  that  makes 
j  Thermador  today's  largest  West  Coast 
manufacturer  of  electrical  appliances  and 
transformers.  We  would  like  to  work 
with  you  on  your  next  project  involving 
the  design  and  production  of  transform¬ 
ers  for  specific  requirements. . . including 
i  joiht  Army-Navy  specifications. 

transformers: 

Audio  Auto  Geophysical 
Driver  Fitoment  High-Fidelity  Audio 


SALES 

OFFICES 

NEW  YORK 

KANSAS  CITY.  MO. 

CHICAGO 

WASHINGTON,  D.C. 

DETROIT 

PHILADELPHIA  * 

BINGHAMTON 

ROCHESTER.  N.  Y. 

HOLLYWOOD.  CAL. 

ALBUQUERQUE,  N.  M. 

Input-Output  Midget  Plug-In 
Plate  Power  Television 
Tube  to  Line 

. . .  aho  Chokes  and  Reactors 


THERMADOR  ELECTRICAL 
MANUFACTURING  CO. 

3  »IO 

S1 10  Didrict  Boultvard  •  lot  Angtitt  22,  Calif. 
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silicone  rubber  coated  glass  cloth 

...  for  extreme  temperatures 

Do  you  liave  an  a|)pIi(ation  wIkti-  niblHT-liki'  |)ro|KT-  lor  ^t-aU,  diapluagiiis  and  gaskets.  One  of  its  nni<|nc 

ties  innst  Ik'  retained  lor  long  |)eri<Kls  of  time  under  |)ro|K'rties  is  the  fact  that  it  does  not  stick  to  metal  parts 

extremes  in  tem|K'ratnre?  Silicone  RnhlKT  Cloated  Glass  when  used  lor  gaskets.  It  requires  no  scraping  or  |)eel- 

meets  these  rigid  recpiirements.  ing  during  disassembly. 

This  tough,  flexible  material  is  suitable  for  use  over  In  addition,  this  (dass  H  insulation  |K>ssesses  g(K>d 

a  tem|K'rature  range  of  —70°  F  to  j(m)°  F  and  is  resist-  dielectric  strength  and  low  |)ower  faetttr.  It  can  be  used 

ant  to  thermal  shock.  It  will  not  crack,  betome  brittle  o\er  a  wide  lre<|uency  range  in  many  electrital  appli- 

or  deteriorate  in  ser\  ice  at  high  or  low  temperatures.  It  cations. 

oilers  gocKl  resistame  to  hot  lubricating  oils  and  most  Write  tcnlay  lor  coni|)lete  inlormatiou  alntut  Silitone 

themicals.  Rubber  Goated  (dass  ('.loth  niid  other  eleclriatl  in- 

.Silicone  RublHT  Goated  (dass  Gloth  is  ideally  suited  siilatin^  ttuileriiils. 

MICA 

Sch«n«ctady  1,  New  York 

Offices  in  Principal  Cities 

lAMICOID '  (laminotca  riottk)  •  MICANITE *  (l«ilt-u^  Mka)  •  EMPIRE*  (Vorni>l»d  Fabfiu  and  Eopar)  •  FARRICATED  MICA 
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DRAKE 

MANUFACTURING  COMPANY 

WIST  HUBBARD  ST.  •  CHICAGO  22.  ILL. 


(COAhAued) 


ELECTRONS  AT  WORK 


ently  began  as  soon  as  the  leading 
edge  of  the  lunar  disk  entered  the 
radio  beam.  The  receiving  antenna 
was  rotated  until  the  maximum  sig¬ 
nal  strength  was  obtained,  in  a 
position  pointing  directly  toward 
the  moon.  As  the  moon  continued 
to  move  across  the  radio  beam,  the 
received  signal  strength  increased. 

About  ten  minutes  after  the  ini¬ 
tial  contact,  the  signal  strength 
leached  its  highest  value.  The  in¬ 
tensity  remained  at  this  maximum 
level  for  another  ten  minutes  and 
then  began  to  decrea.se  as  the  moon 
Iia.ssed  out  of  the  radio  beam.  The 
greatest  signal  strength  received 
was  about  one  millionth  as  strong 
as  the  signal  received  by  most  com¬ 
mercial  television  receivers. 

To  verify  the  fact  that  the  signal 
was  reflected  by  the  moon,  the 
actual  tran.smission  delay  was  com¬ 
pared  with  the  theoretical  value. 
This  value  was  determined  from  the 
geometry  of  the  experiment — the 
relative  positions  of  the  transmit¬ 
ter,  the  moon,  and  the  receiver — 
and  the  known  speed  of  radio 
waves.  The  2.5-second  time  inter¬ 
val  that  was  measured  agreed  ap¬ 
proximately  with  the  theory. 

The  experiment  provides  addi¬ 
tional  information  confirming  the 
po.ssibility  that  the  moon  can  be 
used  as  a  reflector  for  short-wave 
radio  transmission  during  those 
times  it  would  be  in  the  proper  posi¬ 
tion  for  reflection.  Use  of  the  moon 
as  a  reflector  would  have  the  ad¬ 
vantage  that  the  transmissions 
would  be  free  from  interruption. 


forf 


still  maintaining 
full  sarvka  on  non- 
dafansa  ordars  with 
ON-TIME  dalivarias 


H ..are  already  available 
the  DRAKE 
It's  usually  easy  to 
select  from  them  the  exact  unit  to  fit  your  require¬ 
ment  best.  But  should  your  application  need  a  special 
design,  DRAKE  can  develop  a  unit  especially  for 
you . .  just  as  we  have  done  countless  times  for  our  cus¬ 
tomers  during  more  than  20  years  of  specialization. 


TV  Tuner  Covers  82  Channels 

A  NEW  television  tuner  developed 
by  Standard  Coil  Products  Co.  Inc. 
covers  both  the  vhf  and  uhf  bands 
in  one  unit.  Channel  selection  is 
made  by  turning  a  dial  until  the  de¬ 
sired  channel  number  appears  in 
the  dial  window. 

The  selecting  dial  consists  of 
three  superimposed  knobs.  To  tune 
in  a  desired  station,  one  knob  is 
turned  to  the  tens  digit,  another  to 
the  units  digit  and  a  third  knob  is 
used  for  fine  tuning. 

The  tuner  uses  coils  for  tuning 
elements.  The  basic  circuit  is  tuned 
to  about  channel  50.  Capacitors  are 
switched  in  parallel  for  lower-fre- 


^  not  write  on  your  com¬ 
pany  letterhead  for  sam¬ 
ples  and  full  data  — 
now?  No  obligation. 


SOCKET  A  JEWEL  LIGHT  ASSEMBLIES 


May.  1952  — ELECTRONICS 


t 


f  /n 

eamn 


Color  fast  throughout  entire  tube  life 


Greater  viewing  comfort 
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Gives  a  Brighter  Picture 


Another  Sylvania  Achievement 
...an  improved  PictureTube  Screen 


Once  again  Sylvania’s  research  in 
fluorescent  phosphors  plus  vastly  in¬ 
creased  plant  and  laboratory  facili¬ 
ties  pay  off  in  a  new  improved  picture 
tube  screen. 

This  improved  screen  gives  more 
light  output  at  anode  voltages  below 
14kv.  It  is  absolutely  color  fast  and 
will  remain  free  from  screen  discolor¬ 
ation  for  the  life  of  the  tube  itself. 

This  new  Sylvania  screen  is  now 
standard  on  all  Sylvania  Picture 
Tubes  . . .  from  7-inch  to  21-inch . .  . 
round  or  rectangular. 


For  full  details  call  your  Sylvania  Representative  or  write 

Sylvania  llecfric  Products  Inc.,  Dept.  It- 1 405,  Seneca  falls,  N.  Y.  ~ 

SYLVANIA 


uon  niKS:  KUVSNN  nCTNE  mCS: 
(lECIMIMC  PNNCTS:  CUCnWK  TEST 
EQOnKNI;  FINKSCENI TNU.  EOTHES. 
SKN  TNflK.  Hintt  KWU:  EOT  MB; 
rWTMMn;  TEIEVBM  SIS 


I 

I 


» 


and  most  comprehensive  exhibition  in  the  history  of  this  important 
modern  industry.  There  you  will  see  all  of  the  latest  developments  in 
Radio.  Television,  Telecommunications  and  Electronics,  which  have  taken 
British  Radio  to  the  forefront  of  the  world's  markets.  For  visitors  from 
overseas  there  will  be  opportunities  to  make  special  tours  of  actual  installa¬ 
tions.  If  you  have  not  already  made  arrangements  for  your  visit,  do  so 
right  away  —  this  Show  will  be  the  outstanding  event  of  the  Radio  Year. 


BRITISH  NATIONAL 

RADIO  SHOW 

LONDON  •  ENGLAND  •  Aug.  26-Sept  6 

Overseas  residents  may  obtain  full  information  from; 

Tlll<:  IIAI>IO  I!\I»1KTR1  COt'AC'lL 

59  RUSSELL  SQUARE  •  LONDON  W.C.l  •  ENGLAND 
Telegrams:  Oidarion,  Westcent,  London 


Oscillograph  Recorder 


for  applications  requiring  an  instru¬ 
ment  of  minimum  size  and  weight 


*  S.a-n-JL. 

0  t  N  V  I  B 


6-3  4"  x  9.13/ 14"  X  I2.3;4'' 

33  lbs. 

The  Heilottd  A-SOO  Portable  Oscillo¬ 
graph  Recorder  has  been  designed  and 
developed  for  recording  strains,  pres¬ 
sures,  accelerations,  temperatures,  etc. 
under  conditions  requiring  an  instrument 
of  minimum  size,  light  weight  and  ex¬ 
treme  versatility.  Incorporated  in  the 
''500"  are  many  features  found  only  in 
much  larger  instruments . . .  simultaneous 
viewing  and  recording ..,  four  "quick 
change”  paper  speeds ...  easy  loading  and 
operation . . . 

For  complete  information  on  the  Heiland 
A.500  and  the  possible  application  of 
this  instrument  to  your  particular  prob¬ 
lem.  write  or  wire . . . 

The  Heiland  Research  Corporation 

1 30  tail  fifth  Avenue,  Denver  9,  Colorado 

dependoble  instruments 


liLcui 

D  I  N  V  E  R 
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Make  it? 


An  injtruction  iheet  recenHy  received  from  a  valued  cu*> 
tamer.  The  company  knew  the  properties  it  wanted  .  .  . 
and  left  it  ta  Plattoid  to  work  out  the  details. 


Here,  in  two  gimple  photographs,  is  a 
perfect  illustration  of  Plastoid's  service  to 
the  electronic  industry. 

For  your  wire  or  cable  needs,  get  in  touch 
with  Plastoid.  In  addition  to  supplying  all 
standard  constructions,  our  excellent  staff  of 
engineers  and  production  men  will  gladly 
cooperate  with  you  in  designing  —  and 
producing  —  cable  to  fit  your  requirements. 


The  finished  job  ...  a  custom.engineered  SYNKOTE  tk" 
cable  with  30  individually^shielded  conductors,  fungus-re¬ 
sistant,  flexible,  designed  ta  "take  it"  at  — SO'C  or  +60*C  I 


DEPENDABLE 
Multi-Conductor  Cables 
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We  lalk 

when  ih  comes  to  making 

HOusiNesf 

^^INCE  thr  beginning  of  the  last  war,  we've  success-  ^ 
fully  supplied  cabinets,  control  assemblies,  chassis  and 
similar  equipment  to  many  of  the  nation’s  major  defense 
manufacturers.  So  there's  no  wasted  motion  when  we  talk 
over  your  sub-contract  requirements— we  talk  your 
language!  If  we  can  build  the  equipment  you  need,  our 
engineers  know  how  to  translate  blue  prints  into  deliveries  in 
the  minimum  time  and  with  minimum  attention  on  your  part. 
And  of  course  we  pride  ourselves  in  quality  of  work  above 
all  else.  •  Complete  information  on  our  facilities  and 
capacity  is  yours  for  the  asking. 


cALL^iA/eiTe  o/e  us  rooAi! 


CORRY- JAMESTOWN  MFC.  CORP. 


CORRY,  PENNSYLVANIA 


ELECTRONS  AT  WORK  (cosHsssR) 


FIG.  1 — Block  diaqrom  oi  ths  vU-uhi 
huer 


'  quency  channels  and  more  coils  are 
switched  in  parallel  for  higher-fre¬ 
quency  channels. 

Block  Diagram 

A  block  diagram  of  the  tuner  is 
j  shown  in  Fig.  1.  Frequencies  in 
the  uhf  band  are  divided  into  eight 
parts,  beginning  at  470  me  and  end¬ 
ing  at  890  me.  The  vhf  acts  as  the 
first  i-f  in  the  uhf  position.  The 
tuner  consists  of  a  uhf  preselector, 
a  uhf  mixer  and  oscillator,  and  a 
first  i-f  system  for  each  of  the 
bands.  A  cascode  i-f  system  is 
used. 

The  r-f  switch  separates  antenna 
feeds.  For  uhf  operation,  the  an¬ 
tenna  is  fed  to  the  preselectors  and 
i  the  output  of  the  uhf  mixer  excites 
'  the  vhf  first  i-f.  For  vhf  operation, 
the  antenna  terminal  is  connected  to 
the  input  of  the  vhf  tuner  and  the 
uhf  section  of  the  tuner  is  inactive. 

Figure  2  shows  how  the  tele¬ 
vision  frequency  spectrum  has  been 
divided  for  operation  of  the  tuner. 
I  Channels  14  to  19  are  covered  in 
j  the  first  band  of  uhf.  The  last  uhf 
;  band  covers  channels  80  to  83. 
j  Three  additional  vhf  channels  are 
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Is  it  a  question  of  delivery?  Meeting 
specifications?  Reducing  assembly 
and  inspeaion  costs?  The  Mono¬ 
watt  Department  of  General  Elec¬ 
tric  Company  can  help  you  solve 
such  problems. 

Monowatt  is  now  supplying  AN 
conneaors  for  Lockheed,  Chance 
Vought,  Minneapolis-Honeywell, 
and  many  others.  With  complete, 
modern  facilities  for  mass-produc¬ 
tion,  we  can  offer,  on  a  fast-delivery 
basis,  connectors  conforming  to 
latest  Government  specifications 
at  competitive  prices. 

If  you  require  AN  connectors — 
or  any  of  the  wiring  components 
shown  below — you  will  be  inter¬ 
ested  in  what  Monowatt  can  do 
for  you. 


AN  3100A  WAU  MOUNTVM  RICIPTAai  AN  SIMA  STRAIGHT  PtUO 

Snap>ln  on  Monowott  Wall  Mounting  Rocoptodos  ond  Stroiglit  Plugs  ollowt  oosy 
ocean  to  imort  for  toMoring  ond  irapoefion.  Slaav  mopt  in  ond  connot  wortt  toosa,  yot 
eon  bo  ralaotad  gulddy  wMti  o  tmoN  Krowdrlvor  for  ranouol  of  incort.  WMi  this  naw 
typa  tlaevg  ond  Monowott's  one  ploca  toRd  housing  R  is  posiibia  to  uia  o  soRd  shall 
cormactor  in  applications  which  would  othorwis#  coN  few  o  split  stioN.  Extra  weight  ond 
possibi#  leosaning  of  throodod  ports  under  vibration  is  efiminoted. 


AN  310SB  ANOIE  90**  RLUO 

Slide-off  cover  on  Monowott  Angle  90^ 
Plug  is  eosily  removed  for  soldering 
or  inspection.  Insert  does  not  hove  to 
be  removed.  Set  screws  ore  drilled 
for  safety  wiring. 


For  complete  information,  moil  the 
coupon  below. 


Monowatt 


And  you  can  count  on  MONO  WATT 
•ferall  types  of  electrical  componenis 
—  made  to  your  specifications 


ManewaM  Oaeartmaal  C-S,  Gaaaral  Slaciric  Cameaay  ■ 
es  HoHiaway  St.,  rravMaaca  7,  R.  I.  ■ 

Q  flaoM  sand  Cataloe  O-t  —  Bacirical  Connactori  and  ^ 
Wiring  Anambliai  tor  Aircraft,  Ordnonca  and  Bacironic  | 
Equipnant.  _ 

Q  PlaoM  quota  on  ottadiad  ipacifkaKoni.  — 


Hornon  Attamblia*  WIrine  Davica*  Whine  Campanantc 

Mada  to  your  ipocifkations  For  most-producad  alac-  Moda  by  AAonowolt  to 
Irical  aquipmanl  and  op-  your  cpacifkationt 
pEoncac 


MONOWAH  I  * 

A  DEPARTA^e^T  OF  G&IERAL  ELEaRIC  COMPANY,  PROVIDENCE  7.  R.  I. 


ELECTRONICS  — Moy,  7952 


203 


STODDART  AIRCRAFT  RADIO  CO. 

bbHU  SANTA  MONICA  BLVD.,  HOLLYWOOD  38  CALIFORNIA 
H.IU.de  929A 


WITH  YOUR 
PRESENT 
COIL-WINDING 
MACHINE! 


^  MEASURING  EQUIPMENT 

Complete  Frequency  Coverage  — 14  kc  to  lOOOmc  / 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


ISOkc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radia  range,  WWV,  and  commun¬ 
ications  frequencies. 


15mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


InatallatioD  oi  theia  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production,  PAMARCO 
tensions  raise  production  quality. 
Free-running  action  practically 
eliminates  wire  breakage  and 
shorted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  tor  any  wire 
gouge.  No  tools  or  special  skill  are 

_  needed  tor  operation.  For 

' - complete  data  coll  or  write. 


375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 
Frequency  range  includes  Citizens 
Band  and  UHF  color  TV  Band. 


These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN- 1 -225a,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


1  '  ^ 

j 

X*' - : 

■  I  ^ 

1  ♦ 

Kl.»_  ii  . )  ' 
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Hifk  fr«qucnc]r 


TYPE  OF  FERRAMIC  MATERIAL 


[PROPERTY 


Ferramics  offer  many 
important  advantages 
as  an  electro-magnetic 
core  material.  The  re¬ 
sult  has  been  wide 
adoption  of  this  ma¬ 
terial  in  commercial 
and  military  electronic 
applications  We  would 
welcome  an  opportu¬ 
nity  to  tell  you  how 
Ferramics  can  improve 
youi  components.  For 
complete  information 
call  or  write  today. 


Initial  permeability 
at  Imc/tee 


Maximum  permeability 


Saturation  Rux  density 


°c.+ 

2i0 

330 

160 

ISO 

70 

180 

Ohmtni 

2i10' 

2x10’ 

4x10' 

lxl0< 

2x10' 

— 

— 

OOOU 

00007 

00008 

00030 

.0003 

00005$ 

— 

0011 

0000 

.002 

001 SS 

OOS 

— 

_ 

_ 

_ 

0027S 

_ 

Volume  resistivity 


AND  STEATITE  CORP. 

^  ^  Telephon«:  Ptrlh  Amboy  A ■  5 1 CX) 

GENERAL  OFFICES  and  PLANT:  KEASBEY,  NEW  JERSEY 


Goun 

1900 

4200 

3800 

3400 

2000 

2900 

Gouts 

830 

2700 

I9S0 

1470 

700 

1600 

Oersted 

30 

21 

06S 

018 

0.30 

.80 

7./‘C. 

004 

04 

02S 

0.66 

0.3 

022 

1 

.ir-H  h4  ir 

.2»H  k  H.2» 

!lon 


General  Ceramics'  FIRRAMKS  ore  \  ,  | 

soft  magnetic  materials  featuring: 

•  HIGH  PERMEABILITY 

•  HIGH  VOLUME  RESISTIVITY 

•  HIGH  EFFICIENCY 

•  LIGHT  WEIGHT 

•  ELIMINATION  OF  LAMINATIONS 


pproximoftty  ISO  megacrclet 


MAKERS  OF  STEATITE,  TITANATES,  ZIRCON  PORCELAIN,  FERRAMICS,  LIGHT  DUTY  REFRACTORIES,  CHEMICAL  STONEWARE.  IMPERVIOUS  GRAPHITE 
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CHANNELS  14-03 


CASCOOE 

TUNER 


**SiAC«  1SS7' 


FOR  EVERY 
WIRING  ^ 
NEED... 


•  Why  put  up  with  pliers  that  aren’t  exactly  right 
—pliers  that  may  be  costing  you  valuable  produc¬ 
tion  minutes?  In  the  complete  Klein  line  there  is 
a  pair  of  pliers  for  every  job  in  radio,  TV  or  am¬ 
plifier  wiring.  You’ll  find  long  nose  pliers  that 
assure  a  tight  grip  even  in  confined  space,  keen 
edged  cutters,  flat  nose,  duck  bill— whatever  you 
need,  and  in  a  wide  variety  of  sizes. 

Klein  Pliers  are  better  pliers,  too,  each  pair  in¬ 
dividually  tested  for  proper  balance  and  hand-fit. 
Made  by  plier  specialists  with  a  reputation  for 
quality  "Since  1857.’’ 


ASK  YOUR  SUPPLIER 
For«ign  Distributor:  International  Standard 
Electric  Corp.,  New  York 


This  Klein  Pociet  Tool 
GniJt  gives  Ml  infor¬ 
mation  on  all  types  and 
sixes  ef  Klein  Pliers.  A 
copy  will  be  sent  wilhotti 
obligalioH. 


Edikllskil  IIS?! 

J 

1 
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By  John  M.  Carroll 

It’aohini/toH,  D.  C. 

Ctatic  electrification  of  textile 
materials,  particularly  synthetic 
fabrics,  causes  both  discomfort  to 
the  wearer  and  soiling  due  to  attrac¬ 
tion  of  oppositely  charged  particles. 
Xew  fabric  finishes  do  much  to  im¬ 
prove  surface  conductivity  and 
thereby  reduce  the  tendency  to  ac¬ 
cumulate  charge.  The  electrostatic 
susceptibility  meter,  provides  a 
means  for  evaluating  proposed 
methods  for  improving  fabric  sur¬ 
face  conductivity. 

Quantitative  measurements  of 
both  accumulated  charge  and  rate 
of  decay  of  charge  are  made  by  the 
instrument.  Results  may  be  repro¬ 
duced  with  accuracies  of  better  than 
25  percent.  Electrostatic  charge  is 
produced  by  friction  between  two 
fabric  surfaces.  A  sample  of  the 
fabric  to  be  tested  is  attached  to  the 
periphery  of  a  rotating  drum  while 
a  sample  of  scoured,  untreated 
fabric,  secured  to  a  friction  arm, 
is  held  in  contact  with  the  rotating 
sample. 

Circuit  Detaile 

A  triode-connected  6J7  with  float¬ 
ing  grid  is  used  as  the  charge  pick¬ 
up  tube.  Its  grid  cap  is  fitted  with 
a  larger  brass  cap  and  placed  in 
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FIG.  2 — DiTision  ol  (h.  t.l.viilon  Ir.- 
qu.ncy  ■p.ctrum 


included  in  addition  to  the  vhf 
channels  in  pre.sent  u.se. 

The  three  additional  vhf  channels 
result  in  a  15-position  vhf  section 
with  ten  channels  spaced  six-mc 
apart.  These  ten  channels  are  used 
as  the  variable  i-f  for  any  setting 
of  the  uhf  section  of  the  tuner. 


Measuring  Static  Charge  on 
Fabrics 


Re|(ardless  of  what  type  of  radio  equip¬ 
ment  is  needed  .  .  .  when  it’s  needed  .  .  . 
where  it’s  needed  . . .  Delco  Radio  delivers 


the  itoous!  Delco  Radio  has  fine  manu¬ 
facturing  facilities  .  .  .  long  and  varied 
production  experience.  Delco  Radio  is— 
right  note’— building  an  impressive  variety 
of  advance-type  radio  equipment  for 
America’s  fighting  forces,  '^ou  can  depend 
on  Delco  Radio  for  uniform  product  qual¬ 
ity  and  on-time  delivery. 


DELCO  RADIO 

Division  of  General  Motors 

Kokomo,  Indiana 


IN  PRODUCTION 

Delco  Radio  is  the 
world’s  largest  builder 
of  vehicular  radios — 
the  leader  in  produc¬ 
tion  and  assembly  of 
component  parts. 


IN  ENGINEERING 

Delco  Radiode  veloped 
many  of  the  most  im¬ 
portant  advances  in 
vehicular  radio  .  .  . 
has  outstanding  expe¬ 
rience  in  this  field. 


IN  OUAUTY 

Each  and  every  step  in 
the  manufacturing  of 
Delco  Radio  products 
is  closely  supervised 
to  maintain  high,  uni¬ 
form  prcxiuct  quality. 


MANUFACTURING 

Completely  integrated 
for  efficient  production 
from  raw  material 
to  finished  product, 
Delco  Radio  meets 
any  customer  need. 
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4  Tlii>  hotik  will  enable  tou  to  bolM 
■  •  the  kind  of  radio  antoma  that 
!h«M*  two  ever  present  require 
iiteiitN:  1)  mininiutn  <>r  compromise  In 
•  iesiaii  development  of  an  anttmna 
hteait.v  'tuited  to  your  purpose:  2)  coo- 
Mrutii<»n  eit'cts  that  >tay  within  an 
alliMteil  iHidaet. 

l>ealintt  essentiallT  with  custom - 
Isiilt  ariteiinaH  with  fnsiuentdes  up  to 
.ui  meKat-xi-ies,  the  iNMVk  ihves  you  prac* 
tit-al.  <>tep  Iry-Htep  irui'lanee  f<»r  de- 
^itffiintr  iH>th  receiving  and  tranamlt- 
tinit  antennas  used  in  point-to-point, 
ground  to  air,  and  military  conuuum- 


•  how  to  meosurc  soil 
conductivity,  etc. 


2  Here  is  the  first  unified  treatment, 
■  troiii  an  engineering  viewpiilnt.  of 
all  the  elements  that  enter  Into  the 
pM>>liR'tKm  and  reprixlurtioo  of  music. 

The  biHik  covers  the  nature  of  aound. 
music,  musical  instninients,  acouatics. 
and  hearing,  in  bitth  their  i^yalcal  and 
some  of  tlieir  psychological  asperta  It 
provides  fatis  of  an  applied  miectce 
nature  that  will  aid  in  study,  measure 
mem,  an<l  analyslH  ot  audio  problem- 
ot  many  typea 

.\ll  iiiusi«-al  instruments  are  des- 
ciilasi.  with  tacts  nn  their  ronstructiutt. 


lanice.  and  cliararteristics.  TIm-  theory 
of  music,  musical  acah-s.  notation,  and 
terminology  are  fully  covered.  Tlie 
properties  of  aound.  the  vibrating, 
resonating,  and  radiating  gystema  of 
musical  In.struments.  sound  reproduc 
tng  and  aound-ptckup  systems — these 
are  some  of  the  many  phaw  s  of  inusicai 
engineering  now  clearly  explained  and 
interrelated  in  this  bo<»k.  By  Marry 
F.  Oltan.  Director,  Acoustical  Labora- 
tory.  RCA  Laboratories.  369  ptfes. 
303  illus..  S6.S0 


3\ow  you  ean  understand  the  many 
•  electronic  devices  lieiDg  used  ao  widely 
in  power  and  iniiustrial  plants — and  do 
pravnioat  work  with  them.  This  book  gives 
you  in  AIH'  fashion  the  fundamentaLs  of 
electronics,  shows  you  tlie  complete  break¬ 
down  of  eac'h  kinil  of  device,  and  covers 


Writ*  toda' 
for  tachaicoi 
ballotlai  oaj 
(omplot.  Oar  *J 
9i***rlB9  ttoff  it  d 
ways  at  year  4m 
petal.  M 


I  checked  at  the  right  for 
atitin  on  approval.  In  10 
I  for  bookisi  1  keep,  plus 
delivery,  and  return  un- 
postpaid.  I  We  pay  fur 
remit  with  this  ctmpon— 


Position 


Hoir  lo  handle  the  problems  o/ 

antenna  design  and  construction 


JUST  PUBLISHED! 


RADIO  ANTENNA 
ENGINEERING 


•  how  to  choose  0  site 

•  how  to  choose  o 
working  frequency 

•  how  to  compute 
upottenuoted  field 
strength 


cations,  as  well  as  In  Irroadcaating. 

tiiilv  the  esmmtlals  of  propagation 
theory  are  givMi:  the  hook  concentrates 
«>n  tite  liost  of  facts  and  data  the  de 
signer  and  builder  neetls  to  work  with 
111  cmistructlng  an  antenna. 

It  inclinles  some  of  the  more  ad¬ 
vanced  designs  suggested  by  very-high 
1 1  eiiuent*y  and  ultra  -  high-frequency 

techniques,  emphasizing  the  fart  that 
tite  principles  con(*eroed  are  having 
growing  application  at  lower  freuueii 
cies.  By  Edmund  A.  Laport.  Chl«f  En¬ 
gineer.  RCA  Internatienal  Oiv.,  S63 
paiet,  386  illu«..  98.00 


REXOLITD 

1422 

(PMMCRiY  C.  E.  TCXTOLtfC  1422)  | 

Iw  Better 

^  j 

artia*  aehlaobHWV 

•  tTd  I 


For  aid  in  the  better  production 

and  reproduction  of  music 


JUST  PUBLISHED! 


MUSICAL 

ENGINEERING 


•  how  to  test  the 

timber  of  musicol 
instruments 

•  how  to  plocc  micro¬ 
phones 

•  how  to  overcome 

undesiroble  ocousti- 
col  effects 

•  how  to  control  rever- 
berotion  time,  etc. 


For  help  in  installing,  using,  and 

maintaining  electronic  control  devices 


JUST  PUBLISHED! 


PRACTICAL 

INDUSTRIAL  ELECTRONICS 


Baaolit*  1422  hot  baaa  apaeificolly 
dasigaad  and  developed  lo  meal 
the  growing  neod  lor  a  lightweight 
—  low  coat  U.  H.  F.  insulating 
matarioL 

Baxolita  1422  ia  avoilabla  lor  fan- 
madiata  delivery  os  eanterleaa 
ground  rod  in  any  diameter  up  to 
1**.  Also  cast  in  larger  diameter 
rods  and  sheets. 

MaeU  IAN  P-77  and  MIL-P-77A  spec- 
iiicatiens. 

The  unusual  chemical  inertness  ond 
idiysical  propertiss  oi  RexoUt*  1422 
oUow  its  us*  where  other  materials 
iail. 

for  ss*  lo:  eoBaecters,  ceaiial  enn- 
,  aecteri,  wovegaida,  aataaaai,  toads . 
i^ad  tpoeers,  spreaders  and  elr. 
Hveaad  ceil  sepports,  ceil  terinsiaj|a 


uh*>'i  and  cirrulte-  1u<  the  material  you 
icetl  ftH  hookup  and  operation. 

'Ltme  (rf  the  devices  covered  in  the  book  arc 
‘Icctronic  heating  Ryxtera  controlz,  auto¬ 


matic  electronic  oonibu^lun  control,  mag 
netlc  drive-speed  control,  and  idioto  elec 
trie  devices.  By  F.  A.  Annett  AtBec.  Editor 
POWER.  361  patBB.  369  illuB..  $5.S0 


See  these  books  10  days  FREE 

- — - — - - - 1 

McGraw-Hill  Book  Co.,  Inc.,  330  West  42nd  Street,  NYC  36  I 


1  □  Loport— RADIO  ANTENNA 

ENGINEERING,  $9.00 

2  □  Olson— MUSICAL  ENGI¬ 

NEERING.  S6  50 

J  □  Annett— PRACTICAL  IN¬ 
DUSTRIAL  ELECTRONICS, 
$S  50 
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ELECTRONS  AT  WORK 


(continued) 


close  proximity  to  the  rotating, 
charged  samples. 

The  signal  from  the  plate  of  the 
pickup  tube  is  applied  to  the  grid 
of  a  6AH6  pentode  voltage  ampli¬ 
fier.  Details  of  the  amplifying  and 
measuring  circuits  are  shown  in 
Fig.  1. 

A  6AL5  dual-diode  detector  is 
connected  in  the  amplifier  plate  cir¬ 
cuit.  The  indicating  microammeter 
reads  detector  current.  The  meter 
circuit  includes  a  long  time  con.stant 
to  achieve  stable  indication.  The 
diode  circuit  returns  to  ground 
through  a  voltage  divider  network 


^nninaa 

RADIOS 


FIG.  1 — Floatinq-qrid  ompliliet  picks  up 
static  cbarqs.  Diode  meter  iumishes  in¬ 
dication  oi  total  charqe  and  rote  oi 
decoy 


Through  the  use 

jennings 

HIGH  VOLTAGE 

WP  VACUUM 
P'  CAPACIYORS 

P  "Thermex”  Industrial 
'  Dielectric  High  Frequency 

HEATING  EQUIPMENT 

is  performing  a  wide  variety  of  heating 
jobs  in  Woodworking,  Plastics,  Foundry, 
Rubber  and  other  industries. 


which  includes  R„  the  meter  sensi¬ 
tivity  control. 

Special  Application 

An  oscilloscope  may  be  used  with 
the  meter  to  compare  simultane¬ 
ously  the  relative  static  electrifica¬ 
tion  characteristics  of  five  different 
fabric  samples.  Diode  circuit  pulses 
are  applied  to  the  vertical  deflection 
plates.  Using  a  suitable  time  base, 
one  pip  may  be  visualized  from  each 
.sample.  One  of  the  six  sample  por¬ 
tions  on  the  drum  is  left  blank  for 
identification  purposes. 

Humidity  Control 

Tests  are  usually  conducted  at 
room  temperature.  Fabric  samples 
to  be  tested  are  placed  within  the 
plastic  housing  which  is  sealed  be¬ 
fore  measurements  are  made. 

Gas  of  other  than  ambient  rela¬ 
tive  humidity,  usually  dry  nitrogen, 
is  admitted  through  the  petcocks. 
An  Aminco-Dunmore  temperature 
sensing  element  and  indicator  are 
used  to  determine  relative  humAity. 
A  pair  of  rubber  gloves  is  fa.stened 


Type  1C  5 

Vacuum  Fiiep  Capacitor 
55  KV.— 200  MMFD. 

225  AMPS..  R.M.S. 


AD  NO.  6  OF  A  SERIFS 
Amethtr  Capacitor  PraWtm  SelvtJ- 


High  power,  high  frequency  heating  equipment 
requires  the  best  circuit  design  {xissible.  This 
has  been  achieved  in  the  Thermex  units.  This 
achievement  is  made  possible  to  a  great  extent 
by  the  use  of  Jennings  Vacuum  Capacitors 
throughout,  both  fixed  and  variable. 

These  capacitors  are  constructed  entirely  of  cop- 
l>er,  capable  of  taking  tremendous  voltage  and 
at  the  same  time  handling  extremely  high  am- 
loads. 


IH-rage 

They  are  available  from  50  to  60  thousand  volts 
and  will  handle  r.m.s.  currents  up  to  225  am- 
jieres.  Such  units  guarantee  the  user  of  Thermex 
equiiiment,  long  life  and  stability  of  operation, 
and  freedom  from  replacement  cost. 

Write  us  for  information  regarding  your  own  Capacitor  problem. 
Literature  mailed  on  request. 


Type  VMMHC 
Vacuum  Variable 
Capacitor 
25—425  MMFD. 
55  KV. 
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Whin  you  need  a  Fuse 
-THINK  OF  BUSS... 


Fuse  Headquarters  for 
the  Electronic  Industries 

nUVISION  •  RADIO  •  COMMUNICATIONS 
CONTROLS  •  AVIONICS  •  INSTRUMENTS 

A  complete  line  of  fuses  is  available.  Made  in 
Dual-Element  (Slow  blowing).  Renewable  and  One- 
Time  types.  Sizes  from  Vioo  ampere  up. 

And  a  companion  line  of  BUSS  Fuse  Clips,  Fuse 
Blocks  and  Fuse  Holders. 


DUAL-ELEMENT  (SLOW  ILOWINS)  FUSES 


RENEWABLE  FUSES,  ONE  TIME  FUSES,  SFECIAL  FUSES 


IF  .  .  .  YOU  HAVE  A 

SPECIAL  PROBLEM 


We  welcome  requests  to  help  you  in  selecting  the  proper  fuse  or  in 
designing  a  special  fuse  or  fuse  mounting  best  suited  to  your  conditions. 
Submit  sketch  or  description  showing  type  of  fuse  contemplated, 
number  of  circuits,  type  of  terminals  and  the  like. 

Our  staff  of  fuse  engineers  is  at  your  service. 


USE  THIS  COUPON  -  G«f  All  tht  Facts 


lUSSMANN  MFC.  CO^  Univwftity  et  Jwffwrion 
St.  lewift  7,  Mp.  (Dnrition  McGrow  CIpciric  Co.) 


PIpoAP  tpnd  mp  tiiNptin  Sfi  cootoMng  compiptp  focH  on  SUSS 
SmoN  Dwnpmion  Fwapa  ond  Fvap  Holdort. 


Behind  each  fuse  or  fuse  mounting  are  37  years 
of  know-how  in  building  products  of  unquestioned 
high  quality,  the  world’s  largest  fuse  research 
laboratory  and  the  world's  largest  fuse  pro¬ 
duction  capacity. 

Each  BUSS  Puta  ElactrenUally  Tasfd. 

To  assure  proper  operation  in  the  field,  each 
and  every  BUSS  fuse  is  tested  in  a  highly 
sensitive  electronic  device  that  rejects  any 
fuse  that  is  not  correctly  calibrated  — 
properly  constructed  and  right  in  physical 
dimensions. 

BUSS  Fuses  are  mada  to  Protect  — 
not  to  Blow. 

w 


I 


BUSSMANN  MFG.  CO.,  St.  Louis,  Mo. 

DivM..  .f  McOniw  BmMc  CMMemy 
MANUFACTURERS  OF  4  COMPUTE  UNE  OF  FUSES 
FOR  HOME,  FARM,  COMMEROAL  AND  MDUSTRIAl  USE. 
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Division  of 


Only  three  tube  types.  2  amplifier  types 


Built-in  tube  checking  facilities 


Compact  (36''x  31"x  55"  including  desk) 


H  THE  ALTEC  250A  console 


l-S/B'x4-l/4'xf' 


9356  Santa  Monica  Blvd.,  Beverly  Hills,  Calif. 
161  Sixth  Avenue.  New  York  13,  New  York 


...PLUG-IN  PREAMPS! 


Plug  in  amplifiers  and  power  supplies 
Frequency  Response!  - 1  db  20-20,000  cycles) 
Very  low  distortion 
Very  low  noise  level 
As  many  as  12  balanced  line  mike  inputs  (mix  7  at  once) 
4  line  inputs  (repeating  ceils  optional)  (  mix  any 
4  utility  inputs  for  phono,  etc.  )  4  at  once 
Controls  color-coded  according  to  function 
Two  output  channels  with  illuminated  VU  meters 
Complete  patching  panel 


When  you  read  the  complete  specifications 
and  see  the  many  features  of  the  new 
250A  Console  you  will  agree  that  it  is  the  finest 
mixing  console  you  have  ever  seen. 

Its  compactness  is  unbelievable.  Its  flexibility 
is  unlimited  and  its  accessibility  through 
the  hinged  front  and  top  panels  is  unparalleled. 

And  all  of  this  is  achieved  by  completely  new 
miniature  plug-in  amplifiers  and  power  supplies. 

Everything  about  the  250A  Console  leads  to 
better  control  and  more  economical  operation. 

Look  at  a  few  of  the  outstanding  features. 
They  are  the  reason  you  should  see 
your  dealer  today  for  complete  information. 


2  KW 

VACUUM  TUBE 

BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
braiing,  soldering,  annealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
Possible. 

This  compact  induction  heoter  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
made  to  customer's  requirements.  Send 
somples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediote  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
I  mode  in  the  following  ranges  of  Power: 
l-2-3'/4-5  7V4-10-12'/4-15- 18-25-40-60- 
80-100-250KW. 


‘S”  CORRUGATED  QUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 
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RESISTORS 

FOR 

MICROWAVE  APPLICATIONS 

TELEWAVE  TYPE  R 


Reiistor  Film 
.Tinned  Etec»'od«J 


•  Powe'  measurement  at  any 
frequency 

•  Matched  terminations  for  % 
quides  or  coaiial  lines 

•  Resistive  power  pickup  loops 
P  RP  pads  or  attenuators 

•  Dummy  loads 

•  Temperature  measuremer^ts 

•  Impedance  matchinq 


TYPE  R  RESISTORS  employ  noble  metal  film  deposits  on  spe¬ 
cially  selected  heat  resistant  glass.  The  resistance  films  are  not 
spiral  and  have  a  minimum  self-inductance:  are  only  1/20  wave¬ 
length  long  at  10,000  me.  Ideal  for  applications  from  DC  to 
well  above  X-Band. 

FILM  THICKNESS  offers  negligible  skin  effect,  at  microwave 
frequencies.  Tinned  electrodes  permit  soldering  directly  into  rf 
circuitry  eliminating  lead  Inductance  entirely. 

POWER  CAPACITY  of  'A  watt,  is  large  enough  to  prevent 
danger  of  burn  out  common  with  hot  wire  bolometers.  High 
power  handling  ability  eliminates  the  necessity  for  use  of  rf  pads 
or  attenuators. 

PHYSICAL  STRUCTURE  is  ideally  suited  to  impedance  match¬ 
ing  in  standard  coaxial  line  and  waveguides.  TYPE  R  RESISTORS 
are  vastly  superior  to  bead  thermistors  or  barreters,  in  this 
respect. 

FINISH.  TYPE  R  RESISTORS  are  coated  with  a  special  silicone 
varnish  to  protect  the  film  against  abrasion  and  atmospheric 
conditions.  Each  resistor  is  seasoned  prior  to  shipment. 


SPECIFICATIONS 


Resistance:  50  ohms  standa'd  othe? 

values  on  request. 

Tolerance:  5%  or  10% 

Wattaqe;  %  watt  continuous  duty  at 

25"C 

Size:  1/16  inch  diameter  i  3/16  inch 
lonq 

Terminals:  Tinned  sections  1/16  inch 
lonq 

Film  Lenqth:  Type  R-063  —  1/16  inch 
Type  R-093  —  3/32  inch 
Temperature  Coefficient; 

approx.  0.0019  ohms/ohm/*C. 
Power  Sensitivity: 

opprox.  10  ohms/wott 


TELEWAVE  LABORATORIES.  INC 

100  Metropolitan  Ave.  •  Brooklyn  11,  New  Yorl 
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(continiMrf) 


ELECTRONS  AT  WORK 


to  the  access  holes  to  permit  adjust¬ 
ment  of  the  equipment  while  main¬ 
taining  constant  relative  humidity. 

The  meter  is  manufactured  by 
the  American  Instrument  Company 
of  Silver  Spring,  Maryland.  The 
prototype  of  the  instrument  was 
developed  by  the  du  Pont  Company’s 
Jackson  Laboratory.  The  author  is 
indebted  to  R.  E.  Hadaday  and  VV'. 
Walton,  both  of  the  American  In¬ 
strument  Co.,  for  furnishing  much 
of  the  material  arouml  which  this 
article  was  written. 


Refe»ence 


(1)  M.  and  F.  C.  t'hromey,  Re- 

lM>rl  91,  Jafkxtm  K.  1.  dn  Font  de 

NetiiourH  and  <*o.  <1950). 


Doiibl<**Pulse  Video 
(Generator 

Performance  of  airborne,  distance¬ 
measuring  equipment  may  be  simu¬ 
lated  by  a  double-pulse  video  gen¬ 
erator  developed  at  Naval  Research 
Laboratory.  The  simulator  spacing 
may  be  switched  to  twelve  multiples 
of  a  basic  pulse  spacing.  Basic 
spacing  is  variable  in  two  bands :  2 
to  G  and  6  to  18  iisec  respectively. 
After  keying,  the  pul.se  generator 
is  insensitive  to  further  keying  dur¬ 
ing  a  recovery-time  interval  that  is 
variable  from  60  to  1,500  osec. 
Pulse  length  varies  from  0.5  to  10 
uisec  with  a  maximum  amplitude  of 
25  volts. 

Figure  1  shows  the  generator 


MAKES  THE  TURNER  TV  BOOSTER 

A  RED  HOT  PROFIT  ITEM! 


When  Jack  Jones  installs  a  Turner  Booster  / 
in  a  fringe-area  home  it  doesn’t  take  long  for 
the  word  to  get  around  . . .  “Jack  Jones  has 
the  best  reception  in  town!”  When  that  hap¬ 
pens,  brother,  make  sure  you’re  stocked  up 
on  the  Turner  Booster! 

Simple  but  effective  word-of-mouth  adver¬ 
tising  will  sell  more  Turner  Boosters  for  you  . 
than  all  the  direct  mail,  newspaper  space  or  ' 
radio  time  you  can  buy. 

In  city  after  city,  TV  installers  are  turning 
to  the  Turner  Booster  —  recommending  it  to 
solve  their  knottiest  fringe  area  reception 
problems.  They  have  discovered  that  Turner’s 
low-noise-level  Cascode  circuit  stabilizes  the 
picture,  reduces  noise  and  snow  to  a  mini¬ 
mum,  and  produces  a  good  picture  when 
many  other  boosters  are  unable  to  even  lock 
the  picture  in! 

Place  an  order  with  your  Jobber  or  write 
direct.  You’ll  soon  be  convinced  that  the 
Turner  Booster  is  the  hottest  profit  item  ^ 
in  your  store.  '*  | 


KEYING 

Pulses 


RECOVEPY 
Time  mv 


KEYER 

SUPPRESSION 


OSCILLATOR 


amplifier- 

CUPPER 

OUTPUT 


List  Price. 


STEPPING 

CIRCUIT 


mode- 

selector 

amplifier 

Ringing 

Circuit 


THE  TURNER  COMPANY 

90S  17tli  Street  N.E.,  Cedar  Rapids,  Iowa 


OUTPUT 

PULSES 


EXPORT; 

Ad.  Auriema,  Inc. 

89  Broad  St..  New  York  4 


IN  CANADA: 

Canadian  Marconi  Co.,  Ltd. 
Toronto,  Ont.,  and  Branches 


FIG.  1 — Double-pulse  generator  woro- 
ionns 
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AMERICAN  SMELTING  AND  REFINING  COMPANY  •  120  BROADWAY,  NEW  YORK  5,  N.  Y. 
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For  any  soldering  job  that  demands  freedom  from  corrosion  and  conductive  flux 
residue  . . .  for  ease  of  working  and  unequalled  consistency  . . .  there  is  nothing  better 
than  Federated  Rosin  Core  Solder. 


Elach  Rosin  Core  Solder  com|K)sition  . . .  there  is  a  variety  for  different  pur[K)ses 
. . .  is  a  tin  and  lead  alloy  with  a  rosin  flux  that  is  effective  hut  not  corrosive.  Because 
the  rosin  residue  is  chemically  inactive,  current  leakage  at  radio  and  television 
frequencies  is  prevented. 

Federated  Rosin  Core  Solder  is  a  quality  product  that  is  unsurpassed  for  the 
permanence  of  the  bond  it  produces . . .  for  the  consistently  easier  soldering  job  it 
dues!  Look  for  it  in  1,  5,  20.  25.  and  5()-pound  sizes  on  the  familiar  orange  and 
black  metal  spool.  Listed  by  Underwriters’  Laboratories  Inc. 


SOLDERING  THAT  LASTS 


ROME  CABLE  CORPORATION 

ROME,  NEW  YORK  and  TORRANCE,  CALIFORNIA 


AEROPHYSICISTS, 

DESIGNERS^ 

ENGINEERS- 


HERE'S  AN 
EXCITING 
CHALLENGE 


If  you  hove  a 
special  wiring  problem 
look  to 


Aerophysics,  Electro-Mechanics;  Re¬ 
search,  Design,  Development, Test; The 
Finest  Facilities,  Equipment  and  Ma¬ 
terials— all  these  maintain  North 
American's  reputation  of  keeping 
“ahead  of  the  industry!’  You  too  can  he 
a  part  of  the  “North  American  Chal¬ 
lenge"  to  the  future.  Write  today  tor 
information  on  career  opportunities. 
Please  include  a  summary  of  your  edu¬ 
cation,  background  and  experience. 

Check  These 

North  American  Extras  — 

Salaries  commensurate  with  ability  and 
experience  •  Paid  vacations  •  A  grow¬ 
ing  organization  •  Complete  employee 
service  program  •  Cost  of  living  bo¬ 
nuses  •  Six  paid  holidays  a  year  •  Fin¬ 
est  facilities  and  equipment  •  Excellent 
opportunities  for  advancement  •  Group 
insurance  plan  •  Sick  leave  time  off  • 
Generous  travel  allowanoes  •  Em¬ 
ployees  Credit  Union  •  Educational  re¬ 
fund  program  •  Low-cost  group  health, 
accident  and  life  insurance  •  A  com¬ 
pany  24  years  young. 


The  number  and  complexity  of  the  circuits  in 
large  electronic  computers  make  it  impera¬ 
tive  that  the  cables  used  not  only  stand  up  in 
heavy  service,  but  consume  as  little  space  as 
possible.  The  special  136  conductor  Rome 
Synthinol*  insulated  cable  illustrated  was 
manufactured  by  Rome  Cable  for  this  pur¬ 
pose.  And,  there  are  good  reasons  why  Rome 
was  asked  to  do  the  job. 

Leading  manufacturers  have  found  that 
Rome  Cable's  facilities,  experience  and  en¬ 
gineering  "know-how"  make  Rome  their  best 
source  for  complicated  electronic  cables  of 
the  highest  quality  .  .  .  cables  that  meet  the 
most  exacting  specifications. 

Rome  Cable,  also,  manufactures  a  com¬ 
plete  line  of  standard  Underwriters' approved, 
as  well  as  military  type  radio  and  television 
hook-up  wires  utilizing  both  rubber  and  ther¬ 
moplastics.  So,  whatever  your  wire  or  cable 
requirements,  look  to  Rome  for  dependable 
quality.  The  coupon  below  will  bring  you 
descriptive  literature.  Mail  it  today! 


Flight  Test  Instrumentatiin 
Airborne  Electronic  Equipment 
Equipment  Flight  Tests 
Precision  Instruments 
Automatic  Controls 
Propulsion  Systems 
Servo-Mechanisms 
Airframe  Studies 
Radar  Devices 
Instrumentation 
Micro  Wave  Techniques 


Copper  wire  mill  products  are  a  Controlled 
Material  under  N.  P.  A.  Controlled  Materials 
Plan.  USE  YOUR  CMP  ALLOTMENT. 


IT  COSTS  Less  TO  BUY  THE  BEST 


ROME  CABLE 
CORPORATION 

Dept.  E-5  •  Rome,  N.  Y. 


Name. 


Company. 


Address 


Please  send  me  informa¬ 
tion  on  Electronic  Wiring. 


Aerophyiicj,  Eleciro-Mechanieal  Rrseurch 
Division 

Personnel  Section,  12214  Lakewood  Blvd. 
Downey,  Californio 
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Sylvania  provides  highest  quality  electronic 
components  for  radio,  television  and  other  elec¬ 
tronic  equipment  ...  at  lowest  prices. 

New  plant  facilities  and  improved  methods  now 
enable  Sylvania  to  provide  you  with  highest 
quality  electronic  components  for  every  need  . .  . 
when  you  need  them. 

Typical  examples  of  Sylvania  components  in¬ 


clude  hundreds  of  diversified  items  such  as;  Termi¬ 
nal  Strips  and  Boards;  JAN  Sockets;  Radio  Tube, 
Cathode  Ray  Tube  and  Power  Tube  Sockets;  Fuse 
Holders;  Plugs  and  Connectors. 

To  be  sure  of  the  finest  possible  quality  . . .  put 
your  component  problems  up  to  Sylvania.  We  wel¬ 
come  your  inquiries  addressed  to:  Sylvania  Elec¬ 
tric  Products  Inc.,  Dept.  A- 1005,  Warren,  Pa. 
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ELECTRONS  AT  WORK 


(cMtimitd) 


AUTOMATIC  CYCLING 

Simplified  by  EDISON  Relay 


OUTPUT 

PULSE 

PAIRS 


KEriNG 


OUTPUT 

PULSE 


RECOVERr 
TIME  MV 


Ringing 

CIRCUIT 


NEVER 


MOOE 

selector 

AMP 


ISTEpPiflG 

CfiRCUiT 


AMP 

!  CLIPPER 


FIG.  2— Block  diagram  of  tho  doublo- 
pulfto  qontrotor 


waveforms  while  Fig.  2  illustrates 
its  principle  of  operation  in  block- 
diagram  form.  Single  keyer  pulses 
activate  the  driver  stage  which 
triggers  a  monostable  multivibra¬ 
tor.  The  trailing  edge  of  the  multi¬ 
vibrator  waveform  is  differentiated 
and  used  to  cut  off  the  keyer.  Re¬ 
covery  time  equals  the  multivibra¬ 
tor  period  plus  the  length  of  the 
differentiated  pulse 

The  leading  edge  of  the  multi¬ 
vibrator  waveform  drives  a  ringing 
circuit  producing  a  short,  half-sine- 
wave  pulse  shown  in  Fig.  IH.  This 
pulse  keys  the  output  multivibrator 
to  produce  the  first  pulse  of  the  out¬ 
put  pair. 

The  recovery-time  multivibrator 
also  operates  a  clamping  tube  which 
permits  an  r-f  oscillator  to  func¬ 
tion  during  the  m-v  period.  Its 
wave  form  is  clipped  as  shown  in 
Fig.  IE  and  applied  to  a  stepping 
circuit  which  determines  the  twelve 
multiple  modes.  The  step  wave¬ 
form  drives  a  mode  selector  ampli¬ 
fier;  the  setting  of  the  mode  switch 
determines  which  of  the  steps  will 
drive  the  amplifier  into  conduction 
thereby  driving  the  ringing  circuit 
to  produce  the  second  pulse  of  the 
output  pair. 

This  information  was  abstracted 
from  a  Naval  Research  Laboratory 
report  entitled  “A  Double-Pulse 
Generator  for  Transponder  Simu¬ 
lation”  by  C.  C.  Watterson. 


ABOVE:  Electrical  control  panel  of  SEC  Dry 
Cleanin>t  System  illustrated  at  left,  open  to  show 
position  of  Edison  Thermal  Relays 


THE  SEC-O-MATIC  CORP.  chosc  the  EDISON 
Model  501  Time  Delay  Relay  to  provide 
an  automatic  delay  period  in  the  washer 
and  extractor  cycles  of  their  SEC  auto¬ 
matic  dry  clc'aning  system. 

THE  EDISON  TIME  DELAY  RELAY  was  Se¬ 
lected  because  of  its  long  dependable 
service  record  in  many  industrial  appli¬ 
cations,  its  low  cost,  and  plug-in  feature. 

HOW  IT  WORKS-The  heater  of  the 
Edison  delay  relay  is  in  the  circuit  be¬ 
tween  the  washing  timer  and  the  wash¬ 
ing  motor  starter  relay.  When  the  timer 
is  set,  the  heater  of  the  delay  relay  is 
energized  and  a  valve  is  opened  allowing 
the  cleaning  fluid  to  reach  its  level  in 


the  washing  tank.  The  delay  relay  then 
closes  its  contacts  and  the  washing  motor 
begins  its  agitating  cycle. 

AT  THE  END  of  the  washing  cycle,  the 
washing  timer  closes  the  extractor  cir¬ 
cuit  which  cnergizc-s  the  he-ater  of  the 
second  delay  relay  and  reverses  the  valve 
to  drain  the  washing  tank.  When  the 
contacts  close,  the  centrifugal  dryer  is 
set  in  motion. 

AUTOMATIC  DELAYS  are  only  one  of  the 
many  uses  found  for  this  Edison  relay. 
Send  now  for  further  details.  Bulletin 
E6-3007  will  be  sent  free. 


3fioma»  d&HOiu 

INCORPORATED 


Intfrumenf  Division 

51  Lakoside  Avenue,  West  Orange^  N.  J. 


Direct-.4rting  Automatir 
Circuit  Controller 

A  COMPACT  automatic  circuit  con¬ 
troller  of  the  direct-acting  finger 
type  known  as  the  Regohm,  is 
manufactured  by  the  Electric  Regu- 
larator  Company  of  Norwalk,  Conn. 
The  controlled  circuit  components 


MANUFACTURERS  OF 

Electrical  Resistance  Bulbs 
Temperature  InJicatinR  and  Alarm  Systems 
Sealed  T hermostats 


ASK  FOR  Bulletin  E4-3027  on  the 
new  Edison  Miniature  Thermal  Relay. 
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FROM  lONDON 


safety.  And,  since  the  ultrasonic  11^ 
frequency  employed  is  inaudible  to  '  ^ 

the  human  ear,  there  is  no  discomfort  to  the  operator. 
Here  is  the  practical  solution  to  the  tinning  of  aluminum 

Iand  its  alloys.  The  following  are 
some  of  the  companies  who  have  been 
supplied  with  the  equipment : 

Westinghouse  Electric  Carp. 

North  American  Aviation  Inc. 
Sylvania  Electric  Products  Inc. 

Bell  Telephone  Laboratories  Inc. 
Boeing  Airplane  Compare 
Hamilton  Watch  Compare 

Isn’t  there  a  soldering  problem  it  can 
settle  for  your  company,  too  ? 

Deliveries  can  now  be  made  im¬ 
mediately  from  stock. 

Mail  the  coupon  below  for  more  details. 


15  the  soldering  of  aluminum  one  of  your  produc¬ 
tion  difficulties?  Then  here’s  the  biggest — and  best — news 
for  you  in  years.  The  industrial  problem  of  soldering 
aluminum  and  other  metals  that  form  refractory  oxides  has 
at  last  been  overcome  in  a  praaical,  com-  '  - 

mercial  form  by  the  use  of  ultrasonics. 

The  new  soldering  equipment  devel¬ 
oped  in  the  Mullard  Research  Laboratories 
destroys  oxide  him  by  ultrasoniccavitation 
and  provides  a . 


clean  ”  metallic  surface. 

The  equipment  comprises  a  small 
elearonic  ampliher,  for  supplying  the 
ultrasonic  power,  and  a  soldering  gun. 

Two  controls,  a  mains  switch  on  the 
ampliher  and  a  trigger  on  the  gun,  make 
the  operation  simple. 

No  flux  is  needed  and  standard  soft  solders 
can  be  used.  Unskilled  workers  can  operate 
the  equipment  with  absolute  ease  and 


The  Mullard  Ultrasonic  Soldering 
Gun  and  Amplifier.  The  unit  oper¬ 
ates  from  A.C.  mains  and  is  robustly 
made  to  suit  workshop  conditions. 


Mullaid 


ENQUIRIES  IN  U.SJk.  TO 
Infrmtinal  ElactrofMc*  Corp.. 

1 37  HwdMN  StTMt.  Naw  Y«rti  13.  N.T. 


Mullard 


Figau  stmt  full  tnformation  of  ch«  fRuWorO  Ultntonic  Sol^ring  Iquipmtnt  to 


ELfiCTRONIC  TUBES  RADIO  TELEVISION  X-RAY  TUBES  •  LAMPS 
SCIENTIFIC  INSTRUMENTS  COMMUNICATIONS  EQUIPMENT  •  MAGNETIC 
MATERIALS  •  ULTRASONIC  GENERATORS 

Mullard  Overseas  Ltd.,  Electronic  Equipment  Division,  Century  House, 
Shaftesbury  Avenue,  London,  W.C.2,  England. 


CITY 


(MBiios  *n. 


ELECTRONICS -Moy,  1952 


We  re  sorry,  but  we  think  it’s  only  fair  to  tell 

possible  new  customers  our  Standing  Room  Only 
sign  must  be  changed  to  Sold  Right  Out! 

The  design  and  production  facihties  of  our 
microwave  department  are  now  taken  over  by 
the  increasing  requirements  of  our  present 
customers.  Because  of  our  responsibility  to  them, 
this  situation  may  continue  quite  a  while. 

We  are  sorry  to  say  this  because  we  enjoy 
making  new  friends.  But  we  feel  that  we  should 
tell  those  who  might  be  interested  in  our 
engineering  and  manufacturing  facilities,  that 
for  some  time  we  may  not  be  able  to  serve  them. 

Any  change  in  the  situation  will  be  aimounced 
in  this  publication. 


L.  H.  TERPENING  COMPANY 

DfS/GN  •  RESEARCH  •  PRODUCTION 

MtcrowaveT ransmission  lines  and  Associated  Components 


16  West  61  St  St. 


New  York  23  N  Y. 


THE 

INDUSTRIAL 

POCKETSCdPE 

»  irlfATEtMAN 


S  It  A 

5'  *  7  ' 
•  ^  lk$. 


Th.  Model  S*11>A  Industriot  A  Television 
POCKEJSCOPE  is  o  small,  compoct,  light¬ 
weight  instrument  for  observotion  of  repeli- 
tlvo  electricol  circuit  phenomeno.  The 
Industrial  A  Television  POCKETSCOPE  is  o 
complete  Cathode  Roy  Oscilloscope  incor¬ 
porating  the  Cathode  Roy  Tube,  verticol, 
^••^i**tttal,  ond  intensity  amplifiers,  lineor 
time  bose  oscillator,  blanking,  synchroni¬ 
sation  moons  ond  self-contoined  power 
supply.  This  Industriol  A  Television 
POCKETSCOPE  uses  the  new  3"  Cothode 
Roy  Tube  especially  developed  for  this 
light-weight  ond  compact  instrument.  The 
Industriol  A  Television  POCKETSCOPE  con 
be  used,  not  only  for  AC  measurements, 
but  for  DC  os  well,  inosmuch  os  it  has 
verticol  ond  horisontol  amplifiers  which 
ore  copoble  of  reproducing  foithfully 
within  —2  db,  from  0  to  200  KC. 

Verticol  ond  korizontoi  cHonnels:  O.lv  rm  inch  with 
rotponse  within  — 2DB  from  DC  to  200  KC,  Repetitive 
time  bose  continuoutly  vorioble  from  3CPS  to  50KC 
with  positive  sync.  Intensity  moduiotion  either  through 
AmpliRer  or  direct,  Blonking  of  return  troce  h  optionol, 
Troce  exponsion  is  ot  leost  twice  screen  foce.  Line 
voltoge  uoriotions,  voriotion  of  input  impedonces,  t 
monipulotions  of  controls  do  rtot  bounce  trace  off 
screen.  The  Scope  stobilizes  immediotely. 


WAIEIAN  PMCIS  CO.,  INC. 

PHIIADEIPHIA  as,  PA. 

CAtlE  ADDRESS. 

POKETSCOPE 


WATERMAN  PRODUCTS  INCLUDE: 


S-4-A  SAR 
$-S-A  LAB 
S-10-B  GENERAL 
S-14-A  HIGH  GAIN 
$-14-8  WIDE  BAND 
S-IS-A  TWIN  TUBE 


PULSESCOPE 

PULSESCOPE 

POCKETSCOPE 

POCKETSCOPE 

POCKETSCOPE 

POCKETSCOPE 


Alt*  RAKSCOPES,  LINEAR 
AMPLIFIERS,  RAYONIC  TUBES 
and  elliar  tquipmtnl 
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HELDOR  MANUFACTURING  COMPANY 

Division  of  HELDOR  BUSHING  &  TERMINAL  CO.,  INC 

225  Belleville  Avenue  •  Bloomfield,  N.  J. 


m/H  THE  lEAD€Ri 


manufactured  with 


Heldot  Transformer  Cans  and  Terminals  were  chosen 
by  Gramer  Transformer  CorMration  as  ideal  com* 
ponents  for  their  products.  They  know  that  from 
design  through  production,  erety  opcrati^  every 
part  is  compTetea  to  meet  MIL-T>27  Specihcations. 

Whether  your  product  must  meet  a  MlL-T-27 
spedfication  or  no4  Heldor  Transformer  Cans,  Com¬ 
pression  Type  Hermetic  Seal  Bushing  Assemblies 
and  completely  assembled  units  can  save  you  money, 
■time  and  worry. 


Thei.ix>r  MFG.  CO. 

1 225  Belleville  Ave.,  BlfK>ai6eld.  N.  }. 

*  Heasc  send  me  prices  aiid  spcciiicaciaas  on  MIL-T-27 
I  cans  nd  bushings. 

I  Name  . 

I  Compnay  . — . 

I  Address  _ .  ..  . . . 


(cofitifiued> 


ELECTRONS  AT  WORK 


TO  AIR  DASHFOT 


COUPLING 

SPR<NG> 


voltage 

ADJUSTING 

RESISTOP 


REFERENCE 

SPRING 


RECORDING  EQUIPMENT 


ARMATURE 


SIGNAL 

COiL--^ 


GtNIIIAL  PURPOSi  —  AC  oper¬ 
ated  driver  amplifiera;  comprlaing 
three  direct  coupled  puah-pull 
stages. 

STRAIN  GAGI-Modulated 
carrier  type  for  use  with  strain 
gage  and  resistance  thermometer 
elements :  strain  gage,  differential 
transformer,  and  variable  reluc¬ 
tance  transducers. 


AMPLIFIERS 


FIG.  1 — Schematic-mechanical  drawing 
ihowing  operating  principle  oi  the  con¬ 
troller 


which  are  resistors  in  most  cases 
are  located  outside  the  unit.  The 
device  has  applications  on  many 
electric  circuits. 

Figure  1  is  a  combination  sche¬ 
matic-mechanical  drawing  showing 
how  the  controller  operates.  The 
signal  coil  is  connected  in  the  signal 
circuit  by  means  of  terminals  S. 
When  energized,  the  signal  coil  at¬ 
tracts  the  armature  and  causes  it 
to  pivot  against  the  action  of  a 
reference  spring.  The  armature,  in 
this  manner,  transduces  variations 
in  signal-coil  energy  into  position 
variations.  The  armature  is  me¬ 
chanically  connected  to  a  series  of 
pairs  of  contact  SW,  through  SHV 

Each  pair  consists  of  a  fixed 
finger  with  a  resilient  finger  nor¬ 
mally  contacting  the  fixed  finger. 
When  the  armature  pivots  in  re- 
spon.se  to  increased  energy  in  the 
signal  coil,  the  reference  spring  is 
extended.  This  action  causes  the 
resilient  fingers  of  each  pair  to  lift 
in  sequence  from  their  fixed  fingers 
opening  first  then  SW^  and  .so 
to 

'An  impedance  unit  is  shunt-con¬ 
nected  with  the  finger  pairs.  All 
of  the  finger  pairs  are  closed  when 
the  energy  fed  into  the  signal  coil 
is  less  than  a  predetermined  value. 
At  that  time,  all  of  the  resistors  are 
shorted  out  of  the  controlled  cirouit. 

The  armature  pivots  when  the 
signal  coil  energy  increases  above 
pickup  value.  This  action  extends 
the  reference  spring  and  opens  the 
first  finger  pair  SW,.  Resistor  R, 
is  then  placed  in  the  controlled  cir¬ 
cuit.  If  the  signal  coil  energj’  re¬ 
mains  high,  the  armature  pivots 
further  and  opens  finger  pair  SW.. 
Resistor  R.  is  then  inserted  in  the 
controlled  circuit.  The  action  con¬ 
tinues  in  a  similar  manner  for  the 


ONf-,  TWO-,  AND  FOUR- 
CHANNEL.  Permanent  records 
produced  by  inkless,  heated  stylus 
on  plastic  coated  paper  in  true 
rectangular  coordinates.  May  be 
used  in  ANY  position.  Extremely 
rugged. 


RECORDERS 


INTERCHANGEABILITY 
of  Preamplifiers  and 
Amplifiers  permits 
recording  of  many 
different  types 
of  phenomena. 


SINGLE-CHANNfL  Recording 

Systems  —  comprising  either  a 
General  Purpose  or  Strain  Gage 
Amplifier  in  combination  with  a 
one  channel  Recorder  Assembly. 
Standard  paper  speed  at  2S 
mm/sec.,  slower  speeds  available. 
Paper  width  6  cm  with  5  cm  re¬ 
cording  area. 


TWO-CHANNEL  Recording 
System  —  Two  channels  operate 
independently  of  each  other,  but 
record  simultaneously.  Eight  pa¬ 
per  speeds.  Timing  and  coding. 
Each  channel  5  cm.  recording 
width. 


FOUR-CHANNEL  Recording 

System  — Up  to  four  phenomena 
on  one  record,  using  the  same 
principles  and  methods  as  the  two 
systems  above.  Eight  paper 
speeds.  Provision  for  use  of  4-,  2-, 
or  1-channel  recording  paper. 


Any  of  the  recording  channels 
in  the  three  systems  at  the 
right  may  include  either  a 
Strain  Gage  or  General  Purpose 
Amplifier,  or  the  latter  in  com¬ 
bination  (in  2-.  and  4 -channel 
systems)  with  either  AC  or  DC 
I^^eampliiiers.  For,  any  of  the 
Amplihert  or  Preamplifiers  pro¬ 
vided  for  in  a  system  may  be 
quickly  removed  from  its  place 
in  the  system  artd  as  quickly 
rep/«ce<i  with  an  alternate 
type. 


COMPANY 

CAMBRIDGE  39 
MASSACHUSETTS 


Write  for  completely  de¬ 
scriptive,  Illustrated  catalog. 
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Chase  ^ 


BRASS  &  COPPiR 


WATEniMV  21.  CNMCTICIITtSUISinMT  W  KEMKCin  Cim  COWMATIM 

•  T%0  Hmad^umrt^rt  for  Brmu  A  Copper 

Mnrt  OmM  Km  CAy.  Ik.  in  y«t  ta  Fncao 
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Help  lick  the  shortage  of  brass  and  copper. 
Make  sure  that  every  pile  of  brass  mill 
scrap  in  your  factory  —  even  if  it  is  only 
a  hundred  pounds  —  is  sold  at  once. 

Not  only  is  this  scrap  immediately  salable 
on  today’s  market  —  it  will  bring  vital 
metal  to  the  production  lines 
where  it  is  sorely  needed. 

Both  the  defense  program  and  civilian  needs 
require  more  and  more  copper  and  brass. 
To  prevent  increased  shortages  and  even 
more  stringent  regulations,  see  that  your 
brass  mill  scrap  is  moved  promptly. 


SELL  YOUR  BRASS 
MILL  SCRAP  PROMPTLY 


To  keep  production  rolling 


I 


MANUFACTURERS  AND  DESIGNERS  OF 

CONTINUOUSLY  VARIABLE 
REGULATED  DC  SUPPLIES 


MODEL 

D6-DUAL, 


HEAVY  DUTY 


^  DUAL  regulated  outputs,  continuously  variable, 
0  to  600  volts. 

y  Maximum  current  200  milliamperes  each, 
or  400  combined. 

^  Regulation  better  than  .5%. 
y  6.3  volts  AC  at  10  amperes  center-tapped, 
y  Ripple  voltage  less  than  10  millivolts, 
y  Stabilized  bias  supply. 

V'  Request  Bulletin  53  for  Detailed  Information. 


MODELS 
A3  AND  A3A 


y  Continuously  variable,  0  to  350  volts, 
y  Ripple  voltages  less  than  10  millivolts, 
y  Regulation  better  than  .5%. 

/  Maximum  current  200  milliamperes. 

/  Stabilized  variable  bias  supply, 
y  6.3  volts  AC  at  5  amperes. 

/  Request  Bulletin  52  for  Detailed  Information. 
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f  M»0.  CO. 

2232  E.  BURNSIDE  STREET,  PORTLAND  15,  OREGON,  U.S.A. 


WESGO 

\\  \  \  W  /y 

CERAMIC 

SHAPES 

FOR 

Furnace  Brazing 


Withstand  ony  omount  of 
thermal  shock  without  crack¬ 
ing.  Proven  superior  to  corbou 
or  metal  braiing  fixtures  iu 
positioning  vacuum  tube  com¬ 
ponents  for  furnoce  broxiag. 


BOAT  AT  - 

2000*  r. 

PLUNGfO 

IHToi 

ICE 

WATER 

DOES 

NOT 

CRACK 


e  Non  reactive  with  any 
metals 

e  Retains  shape  at  high 
temperatures 
e  Clean  . . .  will  not  rub 
oft  on  hands  and  work 
pieces 

e  Permanent ...  do  not 
react  with  air  or  re¬ 
ducing  gases 

Availoble  in  stock  forms  of  boats 
or  slabs.  Speciol  shapes  made 
to  your  individual  specifications. 


SfAllS 

WESTERN  GOLD  & 
PLATINUM  WORKS 

589  Kryonl  Slr*tt  •  San  Froncisco,  Calif. 
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this  is 


'fas*!® 


£f0- 

>aw°  ^.«‘'*‘ 


f#’s  file 


Pioneered,  Patented,  Developed  by 

THOMPSON-BREMER  &  CO 

Monufocfurart  of  Cvorlock  Wethers 

1642  Hubbard  Sfroot,  Chicago  22,  llllaois 


‘CHICAGO.  IlllNOIS 
W.  1.  t«rtli,  ir. 

9  $»Mfli  Clinton  Sfroot 
ST.  PAUl  4,  MINNESOTA 
Lnonord  T.  Bor^ 

2430  Untvortttv  Avtnoo 
PHIIAOEIPHIA  3.  PA. 
Rtfttoll  T.  irobkft 
1417  PofMMylvonio  Blv^. 


DAYTON.  OHIO 
Konnoth  0-  Oolonoy 
1941  SpoK*  Avon#* 
SANTA  MONICA,  CAIIP. 
Rkhorrf  C.  Dvdoli 
1739  WMbliiro  Btvd. 
DETROIT.  MICH. 

Soiwi  T.  Kollof 

34S7  Wooowofd  Avonoo 


ROCK  ISiANO,  tUINOIS 
Thom  londoon 
SOS  Ckovolofid  RM«. 
HOUSTON.  TEXAS 
C.  W.  McNoii 
704  M  A  M  Rldf. 

NEW  YORK,  NEW  YORK 
J.  Romtoy  Room.  Inc. 

71  Morroy  Siroot 
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ELECTRONS  AT  WORK 


rlG.  2 — Power  aropluying  and  imped¬ 
ance  watching  abllitiee  ol  etepped-re- 
eistance  controller  In  a  Motorola  design 


Fully  approved  for  RF  measurements,  standard  Ace  screen 
rooms  provide  100  db  attenuation  from  0.15  to  10,000 
megacycles.  Special  rooms  are  available  for  higher  atten¬ 
uation.  Used  for  radio  interference  evaluation  and  suscep¬ 
tibility  tests;  spurious  radiation  tests;  radio  inspection  and 
quality  control;  area  background  interference  elimination; 
type  testing  of  electrical  and  electronic  equipment;  and 
Others.  Widely  used  in  government  laboratories  and  leading 
industrial  plants.  Ideal  for  meeting  JAN-l-225,  16E4, 
MIL-l-6181  and  other  exacting  specifications. 

Wrtfe,  wire  or  ’phene  for  dutailt 

ACE  ENGINEERING  and  MACHINE  CO.,  Inc. 

M44  N.  tewieen  11,  Pmm.  e  TeleH>eeei  Uteel  M0I9 


other  finger  pairs. 

When  SW.o  open.s,  all  of  the  re¬ 
sistors. are  in  the  controlled  circuit. 
When  the  signal  coil  energy  de¬ 
creases,  the  armature  pivots  in  the 
opposite  direction.  The  reference 
spring  contracts  and  SVV,„  to  SH’, 
close.  Resistors  R,o  through  R, 
are  removed  from  the  controlled  cir¬ 
cuit  one  by  one. 

A  typical  circuit  application  is 
shown  in  Fig.  2. 


Ozone  Generator 

By  Irving  Gottlieb 

Electrical  Engineer 
Mountain  View,  Calif, 


The  Electronic  ozone  generator 
depicted  in  Fig.  1  is  very  efficient, 
relatively  immune  to  dust  and  in¬ 
volves  no  hazardous  potentials.  The 
efficiency  is  high  because  effective 
heat  removal  is  possible  with  a 
small  fan  or  blower  to  the  extent 
that  ozone  is  evolved  from  surfaces 
at  near  ambient  temperature. 

One  “plate”  consists  of  two  rings 
of  small  gage  wire,  the  other  is  the 
ionized  gas  within  the  VR  tube. 
The  dimensions  and  thermal  char¬ 
acteristics  of  the  plates  and  the 
accessibility  of  the  glass  dielectric 
to  moving  air  allow  for  sufficient 
cooling.  A  second  reason  for  effi¬ 
cient  ozone  generation  is  that  the 
high  frequency  employed  200  kc, 
imparts  more  energy  to  the  oxygen 
molecules  than  60-cycle  power  of 
the  same  voltage. 

The  200-kc  autotransformer  is  of 
the  type  previously  used  in  tv 
receivers  for  the  high-voltage  sup¬ 
ply  to  the  picture  tube  and  is  rated 
at  9  kv  peak.  The  807  oscillates 
vigorously  in  the  simple  regenera- 
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imwu  otirsTi 


HPor  pracUton  ami  rapid 
ndiipmiant  of  Radar 
AmpIMIors  in  / 
P«^mcHo«  and 
•ngkMorfng 


KAY  ELECTRIC  COMPANY 


25  Maple  Avenue 


EXCELLENT  AMPLITUDE 
RESPONSE  (less  thon  0.05 
db/ me)  shows  true 
response  curve 


THE  RADA- SWEEP 

A  wide  band  sweep.  Displays  amplitude 
vs.  frequency  response  on  standard 
oscilloscope. 

MARKERS  FOR  YOUR  SPECIFIC 
REQUIREMENTS 


SPECIFICATIONS 


Markers:  Up  to  9  very  sharp  crystal-positioned 
pulse  type  marks  fed  directly  to  scope  vertical 
amplifier.  Four  are  supplied  standard  at  25,  35, 
55  and  65  mcs.  Others  are  located  as  specified  by 
purchaser.  The  standard  marks  may  be  replaced 
with  others  as  specified.  Individual  on-off  control 
of  each  mark. 

Center  Frequencies:  30  and  60  megacycles. 
Others  may  be  added  to  special  order. 

Sweep  Width:  W  ide — 20  me,  or  Narrow — 3  me 
selected  by  a  panel  switch. 

Amplitude  Modulation  While  Sweeping:  Less 
than  0.05  db/mc. 

RF  Output  Voltage:  volt  at  70  ohms. 


RF  Output  Control: 

Switched  Attenuator:  20  db,  20  db,  10  db. 
Continuous  Attenuator:  covers  approxi¬ 
mately  5:1  ratio. 

Marker  Output  Voltage:  Positive  pulse,  approx. 
50  V  peak. 

Marker  Output  Control:  Continuously  variable, 
0  to  maximum. 

Price:  $395.00  f.o.b.  Factory  with  standard  marks 
as  above.  Special  markers  at  $20.00  each. 

Any  standard  marker  may  be  replaced  with  a 
special  frequency — $10.00  each. 

Write  for  Additional  Information  and 
Lateit  Catalogue 
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Need  Precision  Stamped  Sub-Assemblies? 

Then  check  these 
three-way  facilities... 

If  you  need  precision  stamped  assemblies,  here  is  a  completely  inte¬ 
grated  production  service  for  speeding  output  and  reducing  costs. 
Volkert  assumes  full  responsibility— from  creative  die  engineering 
to  parts  sub-assembly— with  this  unique  three-way  service: 


1.  TOOLING... Volkert  has  an  enviable 
reputation  for  its  ability  to  design  and 
build  multi-stage  dies.  Cost-saving 
dies  like  the  13-stage  die  shown  here 
are  not  uncommon. 

2. AUTOAAATIC  PRODUCTION*.. Mil¬ 
lions  of  Volkert  stampings  are  turned 
out  each  year  to  exacting  tolerances. 

Modern,  automatically-operated 
presses  make  for  low-cost  production; 
rigid  inspections  maintain  quality  at 
all  stages. 

* 

3.  ASSEMBLY. ..Experienced  assemblers 
work  with  the  best  of  equipment- 
help  keep  output  high.  Emphasis  is 
alw  ays  on  precision.  Volkert-built  jigs 
and  fixtures  guarantee  the  quality  of 
all  Volkert  assemblies. 

*Now...20%  greater  capacity!  The  same  high 
quality  work  with  even  quicker  delivery  dates! 


If  ant  to  learn  more  about  Volkert? 

16-page  brochure,  “3-)X’ay  Facilities  for  Precision 
Stampings”  describes  Volkert’s  facilities  and 
abilities.  Write  for  your  copy  today. 

JOHN  VOlKEtT  METAl  STAMPINGS,  INC. 

222-34  96th  Avenue,  Queens  Village  8,  L.  I.,  N.  Y. 


For  desipi... tooling... production  and  assembly  of  precision  stampings 

in¥olkeit 


familixt  with  Western 
Electric  thermistors  will  wel¬ 
come  this  new  source.  Viaory 
is  licensed  under  all  Western 
Elearic  thermistor  patents. 

Jhttt  thtrmiitOTS  hat  e  ex- 
ceftionaUy  high  temperature- 
coeftdent  and  ttahilitj. 

You  may  have  used  thermiston 
for  time  delay,  temperature  com¬ 
pensation,  control,  or  measurement. 
Did  you  know  they  are  being  used 
for  voltage  regulation,  volume 
limiting,  surge  proteaion,  osciUator 
stabiliaation,  radar  power  measure¬ 
ment,  vacuum  manometry,  gas  analy¬ 
sis,  6ow  measurement,  and  a  host  of 
new  applications  being  developed 
every  day? 

Send  for  free  literature. 


m 
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Tantalytic  Capacitors  get  key  role  in 
“servo”  circuit  for  positioning  control 


I  This  servo-amplifier  circuit  controls  the  positioning 
of  equipment  which  operates  in  high  altitudes. 
Its  capacitors  must  provide  stable  operation  in 
widely  varying  temperatures.  They  must  withstand 
considerable  vibration.  And  their  size  and  weight 
have  to  be  kept  to  a  minimum  without  sacrificing 
operating  life. 

To  meet  these  requirements,  our  capacitor  ap¬ 
plication  engineers  recommended  General  Electric 
Tantalytic  capacitors.  These  capacitors  offer  an 
operating  temperature  range  from  —  55°C  to  +85°C 
—  with  at  least  65%  capacitance  at  —  55°C.  They 
contain  a  non-acid  electrolyte  makiiig  them  chemi¬ 
cally  stable  and  providing  long  operating  life.  They 
combine  large  capacitance  with  small  size  and 
weight.  And  they  have  the  ability  to  withstand 


severe  physical  shock. 

Other  features  of  G-E  Tantalytic  capacitors  in¬ 
clude;  exceedingly  low  leakage  currents,  extremely 
long  shelf  life  and  complete  hermetic  sealing.  They’re 
presently  available  in  ratings  from  .1  muf  to  12  muf 
at  150  volts  d-c. 

If  you  have  a  similar  large -volume  application 
where  a  low  price  is  secondary  to  a  combination  of 
small  size  and  superior  performance-  -it  will  pay  you 
to  get  in  touch  with  us.  You  can  get  more  complete 
information  on  the  outstanding  characteristics  of 
Tantalytic  capacitors  from  your  local  G-E  represent¬ 
ative.  Or  write  General  Electric  Company,  Section 
407-309,  Schenectady  5,  New  York.  Ask  for  Bulletin 
GEC  808. 

General  Electric  Company,  Schenectady  5,  N  Y. 


GENERAL 


ELECTRIC 
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expanded  engineering  facilities 
are  geared  to  give  you  unusually  fast,  efficient 
^  service  on  any  relay  problem  . 


r  (  I  STANDARD  RilAYS  AVAIIAIIE  AT  TOUR  IIECTRONICS  PARTS  DISTRIRUTOR 


ELECTRONS  AT  WORK 


(continued) 


five  circuit  and  consumes  a  total  of 
20  ma  at  300  volts.  The  feedback 
capacitor  may  consist  of  two  metal¬ 
lic  spheres  an  inch  in  diameter  and 
spaced  about  three  quarters  of  an 
inch. 

The  V'R-150  tube  socket  should  be 
mounted  an  inch  and  a  half  above 
the  chassis  by  stand-off  insulators. 
All  terminals  of  the  socket  are  con¬ 
nected  tojrether  and  a  two-in.  length 
of  No.  10  wire  is  soldered  thereto  in 
order  to  form  a  small  capacitance 
with  respect  to  the  chassis.  A 
prod  of  insulating  material  should 
be  used  to  adjust  the  exact  position 
of  this  wire  as  determined  by  th? 


200  KC 
9kvi— 


2  S'NGlE 

TURNS  OF 
•26  BARfg 
CU  WIRE J 


SAMPLES 


Complete,  folly 
equipped  model  shop 
to  build  specification 
samples  and  run  all 
preliminary  tests. 


TESTING 


All  necessary  labora¬ 
tory  equipment  for  de¬ 
sign  and  type-testing 
of  any  industrial  or 
military  relay. 


[Timing  switch 


FIG.  1 — Schematic  and  mechanical  set¬ 
up  lor  the  oione  generator 


loudest  audible  hiss  emanating 
from  the  tube,  this  coinciding  with 
maximum  ozone  generation.  This 
capacitance  completes  the  R-F"  cir¬ 
cuit  through  the  tube. 

It  should  be  appreciated  that, 
without  a  fan  or  blower,  the  dielec¬ 
tric  heating  beneath  the  wire  rings 
is  sufficient  to  puncture  the  glass 
of  the  VR  tube.  However,  the  area 
of  glass  subjected  to  intense  dielec¬ 
tric  heating  is  .small  .so  that  almost 
complete  cooling  results  from  the 
presence  of  a  small  fan  or  blower. 
The  author  has  also  experimented 
with  ga.seous  quartz  tubes  which 
results  in  a  further  increase  in 
ozone  production  from  the  action 
of  a  usable  amount  of  ultraviolet 
light  transmitted  through  the 
quartz  envelope. 

If  trouble  is  encountered  with  tv 
or  radio  interference,  the  apparatus 
should  be  enclosed  within  a  metal 
box  having  a  perforated  panel 
through  which  the  ozone  can  dif¬ 
fuse  into  the  outside  air.  Because 


Government 

Specifications 

Complete  file  of  oil  cur¬ 
rent  government  specifi¬ 
cations.  Certified  test 
reports  on  request. 


TOOLING 


Thousands  of  stock 
parts  to  select  from. 
Fast  tooling  avail¬ 
able  on  new  parts. 


Can  you  use  Potter  &  Brumfield's  unusual 
engineering  service  plus  the  finest  production 
facilities  (capacity  1 0,000  relays  per  day)  in 
the  relay  industry? 

Recommendations,  samples  and  quotations  will 
be  promptly  made  on  receipt  of  your  specifications. 


Expert:  13  E.  40lh  St.,  N.  Y.,  N.  Y. 


In  Conodo:  2273  Donforth  Av*.,  Toronto 


Soles  Offices  in  Principol  Cities 
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The  audience 
walked  out! 

In  the  last  few  years,  many  people 
witnessed  a  miracle. 

Once  doomed  to  lives  as  invalids,  they 
walked  out  into  lives  of  usefulness  and 
activity— by  the  miracle  of  the  "wonder 
drugs!" 

Wonderful  as  science’s  new  drugs 
may  be,  one  factor  is  still  vital  to  their 
success.  They  must  be  used  in  time  to 
be  effeaive! 


That’s  why,  when  shipping  drugs, 
serums,  and  vaccines  to  all  parts  of  the 
country,  the  orders  call  for  the  world's 
fastest  shipping  service— Air  Express! 

Air  Express  speed  saves  lives  —  and 
dollars,  too.  Whatever  your  business, 
you  can  profit  from  regular  use  of  Air 
Express.  Here’s  why: 

it’s  fastest  —  Air  Express  gets  top 
priority  of  all  commercial  shipping 
services  —  gives  the  fastest,  most  com¬ 
plete  door-to-door  pickup  and  delivery 
service  in  all  cities  and  principal  towns 
at  no  extra  cost. 

it’s  dependable  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the 
way  and  gets  a  receipt  upon  delivery. 


it’s  profitable— Air  Express  service 
costs  less  than  you  think,  gives  you 
many  profit-making  opportunities. 

New  parcel  pxjsi  regulations  affect  you? 
Call  your  local  agent  of  Air  Express 
Division,  Railway  Express  Agency. 


z^mmTss 
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KNOW-HOW 


He  does  more  than  carry 
the  fullest  possible  stock 
for  promptly  filling  your 
needs.  He  has  a  wealth 
of  data  at  his  finger-tips 
on  the  applications  and 
correct  use  of  precision 
screws,  dowel  pins  and 
pipe  plugs.  He  wants  to 
serve,  as  well  as  sell  you. 


TWIN  Power  Supply 

Electronically 
Regulated  for 
Precise 

Measurements 

Two  independent  sources  of 
continuously  variable  D.C. 
are  combined  in  this  one 
convenient  unit.  Its  double 
utility  makes  it  a  most  use¬ 
ful  instrument  for  loborotory  and  test  station  work.  •  Output  voltage  variation 
Three  power  ranges  are  instantly  selected  with  a  rotary  lest  than  I  %  with 
switch:  change  from  0  to  fall 

175-350  V.  at  0-60  Ma.,  terminated  and  load. 

controlled  independently,  may  be  used  ,  ^  voltage  variation 

to  supply  2  separote  requirements.  i  '*  .i.  ?  »#  -al. 

0-175  V.  ot  0-60  Mo.  tor  single  supply 

175-350  V.  ot  0-120  Mo.  for  single  supply.  change  from  105  to  125 

In  oddition,  a  convenient  6.3  V.A.C.  filoment  source  is  A.C.  Line  Voltage. 
provided.  The  normally  floating  system  is  properly  •  Output  ripple  and  noise 
terminoted  for  extemol  grounding  when  desired.  Ade-  leu  than  .005  V. 
quately  protected  ogainst  overloads. 

Twin  Power  Supply  Model  210 
Complete  $130.00 

§  Dimensions:  16"  x  8"  x  8"  Shipping  Wt.  35  lbs. 

inquiries  Invited  on  our  line  of 
Regulated  Power  Supplies 

FURST  EZiECTRONZCS 

10  S.  Jefferson  St..  Chicago  6,  III. 


7^5^  toAe  it/ 


-atu/ cUdh 


DX  RADIO  PRODUCTS  CO. 

GINIPAL  Off  (CIS:  1300  W  AKMITAGl  AVI.,  CHICAGO  47,  III. 
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a  Plane 


Guided  missiles  that  can  chase  an  enemy  plane  for  miles . . . 
and  eventually  catch  and  destroy  it... are  just  one  of  the 
many  "fantastic  weapons”  which  electronics  have  contributed 
to  the  defense  of  our  nation.  And  here,  as  in  all  other  phases 
of  this  great  new  science,  you’ll  find  Hi-Q  components  valued 
for  their  dependable  performance,  long  life  and  rigid  adher- 
«nce  to  specifications.  Whether  it  be  disk  capacitors . . .  tubu* 
lars,  plates  or  plate  assemblies . . .  high  voltage  slug  types . . . 
trimmers,  wire  wound  resistors  or  choke  coils... you  can 
count  on  the  Hi-Q  trade  mark  as  a  guarantee  of  quality  in 
ceramic  units.  And  you  can  likewise  count  on  Hi«Q  engi¬ 
neers  for  skilled  cooperation  in  the  design  and  production  of 
new  components  to  meet  specialized  or  unusual  needs. 


afqOVO^ 


—  ■■  ^  OlEAN,  NEW  YORK,  U.  S.  A. 

iWMti  Nn>T«tlr.N  T.  .CMi  AfOUtf,  W.  T. .  N  f  *■»»»»  IT*.  SKL 

JOSStt  AOatlSSl  740  ScSmltla  Am.  Nm  Mm. 

SAIES  OFflCES  IN  All  FSINCtfAl  CITIfS 


Hi-Q  TUBULAR  CAPACITORS 


. . .  may  be  had  with  axial  leads  and  a  specially 
developed  endseal  as  shown  above,  or  with  con¬ 
ventional  leads.  Hi-Q  tubulars  are  available  in  a 
complete  range  of  by-pass,  coupling  and  tem¬ 
perature  compensating  types  as  well  as  in  an 
HVT  line  developed  specifically  for  use  on  the 
relatively  high  pulse  voltages  encountered  in  the 
horizontal  sweep  and  deflection  sections  of  tele¬ 
vision  circuits.  Whatever  your  needs  for  tubular 
capacitors  or  other  ceramic  components,  you  are 
invited  to  consult  Hi-O. 
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CENTER  SG  POTENTIALS 
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IRON  CORE 
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ELECTRONS  AT  WORK  (continued) 

of  its  chemical  enerRy,  ozone  dif¬ 
fuses  readily  into  the  air  of  a  room. 
In  twenty  minutes,  a  room  having 
an  area  of  up  to  400  square  feet 
can  be  de  odorized.  An  additional 
ten  minutes  should  be  allowed  to 
enable  the  surplus  ozone  to  decom¬ 
pose  into  oxygen. 


Monitor  for  Frequency-Shift 
Reception 

Signal  tuning  requirements  for 
frequency-shift  reception  are  dif¬ 
ferent  from  those  ass<K-iated  with 
more  familiar  a-m  or  conventional 
f-m  reception.  Frequency-shift 
keyed  transmissions  alternate  be¬ 
tween  two  discrete  frequencies 
termed  mark  and  space  respectively. 

To  provide  the  desired  condition 
of  substantially  equal  mark  and 
space  potentials  with  opposite 
polarity  referred  to  ground  at  the 
output  of  the  converter  discrimina¬ 
tor,  the  receiver  mu.st  be  tuned  to 
the  mean  or  center  frequency  of  the 
transmitter,  often  termed  the  phan¬ 
tom  carrier. 

In  frequency-shift  reception,  the 
signal  is  either  at  the  mark  or  space 
frequency  usually  without  reaching 
a  statistical  average  at  the  center 
frequency  on  a  short-term  basis.  It 
therefore  fails  to  produce  the  zero- 
average  discriminator  current  re¬ 
quired  for  tuning  converters  using 
the  conventional  zero-center,  d-c 
voltmeter,  tuning  indicator.  An  in- 
.stantanteous-type  indicator  is 
therefore  required  such  as  a 
cathode-ray  tube. 

Investigation  of  this  problem  at 
Naval  Research  Laboratory  has 
shown  two  such  systems  to  be  of 
particular  value.  The  optimum  sys¬ 
tem  in  terms  of  ease  and  accuracy 
of  receiver  tuning  is  a  crt  tuning 
indicator  with  a  V-shaped  collinear 
pattern.  A  crt  system  employing  a 
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Men  who  design,  engineer  and  buy  America’s  products 
rely  on.. and  use.. National  Laminated  Plastics  because.. 


"One  of  the  most  important 
objectives  of  National’s  rela¬ 
tionships  with  its  customers  is 
the  never-failing,  always-con¬ 
tinuing  program  of  engineering 
research  and  production  control. 
We  follow  a  policy  of:  The  sale 
only  begins  when  a  sale  is  made 
...  it  only  ends  after  the  best 
processing  methods  have  been 
coupled  with  rigid  testing— to 
produce  the  best  laminated  plas¬ 
tic  for  the  spiecific  application.” 

F.  Irving  Crow 

Vice  President 

Nationai  Vuicanized  Fibre  Co. 


National  Laminated  Plastics 


How  much  sock  ? 

How  much  energy  does  a  8|)ecimen  of  lami¬ 
nated  plastic  abmrb  in  foot  pmunds  p>er  inch 
of  notch?  This  impact  tester  is  very  im¬ 
portant  in  the  production  control  of  National 
laminated  plastics — very  impxirtant  in  the 
research  for  better,  stronger  materials. 


nationally  known — nationally  accepted 


A  tough  hom-Iike  material  with  high 
dielectric  and  mechanical  strength. 
Excellent  machinability  and  forming 
qualities,  great  resistance  to  wear  and 
abrasion,  long  life,  lightweight.  Sheets, 
Rods,  Tubes,  Sp>ecial  Shapes. 


Phenolite  possesses  an  unusual  com¬ 
bination  of  properties — a  good  elec¬ 
trical  insulator,  great  mechanical 
strength,  high  resistance  to  moisture; 
ready  machinability,  lightweight. 
Sheets,  Rods,  Tubes,  Special  Shapes. 


National  Vulcanized  Fibre  Company 


Wilmington 
Offices  in 


Delaware 

Principal  Cities 


Since  1873 


"Specs”  must 

There’s  no  equivocation  with  NEMA, 
Army,  Navy  or  customer’s  specifications. 
"Specs”  must  be  met.  That’s  why  National 
has  the  finest  equipment  for  testing  flexural, 
bonding,  tensile  and  compressive  strengths 
of  all  laminated  plastics  it  produces.  Such 
cxjuipment  is  invaluable  in  the  creation  of 
new,  better  materials. 


"Lab”  in  the  Plant 

Science  speeds  production— and  deliveries 
— by  making  tests  right  in  the  plant  of  large, 
heavy  Phenolite  transformer  stock  for  dissi¬ 
pation  factor  at  60  cycles.  Portable  equip¬ 
ment,  exactly  like  the  lab’s  equipment,  is 
used  on  the  spot — typical  evidence  of 
National’s  efficient  production  control. 


LAB-BILT 


DRY  TYPES 


RESERVE  TYPES 


78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


Woter  activated 
"One  Shot"  Batteries. 


BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


HI-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-cost 
battery-operated  — 
available  only  to  man 
ufacturers. 


SPECIALTY  BATTERY  COMPANY 

A  Subiidiory  ol  Ihr  (BAYOV/^  »ay-0-Vat  Compony 
MADISON  10,  WISCONSIN 


SEALING 

DIPPING 

POTTING 

IMPREGNATING 


INSULATING 
FUNGUSPROOFING 
MOISTUREPROOFING 
HEAT  CONDUCTING 


WAXES  COMPOUNDS 


Developed  and  produced  for  manufaaurers  of  electronic  components 
and  other  electrical  units. 

Specifications  and  samples  available  on  request. 
Information  relative  to  your  problem  or  application  will  enable  us 
to  make  suggestions  and  recommendations. 


BIWAX  CORPORATION  SKOKIE 


3445  HOWARD  STRUT 

SKOKIE,  ILLINOIS 


SCOPE  DOLLY 

Model  1 

ConvMMol  Height  and  Viewing  Angle 
Adjvstoble  to  Hold  Portable  Scapes 
Boll  Bearing  Swivel  Rubber  Tired  Casters 
Lightweight  Aluminum  Construction 
Recommended  by  Laboratories  Wherever  Used 

$35.00  FOg  LOUISVILU,  KY. 

Fennerly  emnefactured  by  UNIQUE  DEVICES 
New  inenutectured  end  sold  by 

TECHNICAL  SERVICE  CORPORATION 

3114  Mlchlgaa  Drive  Lentsvllle  S,  Kentucky 


Now!  A  Complete  Inventory  of 
Precision  JhlENirn  Cases  and  Covers 


CALL  HUDSON 
FOR  FAST  SERVICE 
ON  SPECIFICATION 
METAL  STAMPINGS 


Hudson  offers 
prompt  shipment 
from  rogulm* 
factory  stocksi 


Making  Hudson  your  drawn  case  headquarters  means  you  can  maintain  unin¬ 
terrupted  production  schedules,  because  Hudson  delivery  dates  are  sure, 
dependable.  Ample  stocks  of  standard  shapes  and  sizes  permit  the  filling  of 
your  order  on  short  notice.  And  Hudson  promptness  is  matched  by  Hudson 
quality.  The  tools  and  dies  used  in  production  are  Hudson-made  by  master 
tool  makers  and  all  production  personnel  are  highly  skilled  metal  mechanics. 
The  next  time  you  need  cans— in  any  quantity— check  with  Hudson  for  finest 
quality  and  “on  time”  delivery.  ^ 

WKITl  FOR  UTERATURC— centoinins  cempM*  >p»chl<atieii<  on  |>rs<i*ien  drown 
com  and  inolol  ports  to  spocilkalion  including  ond  thioldt,  covors,  dionnol  froniot 
and  brockolt.  Ask  for  your  copy,  nowl 


Hudson  con  fill  your  needs 
quickly  and  economically 
on  reasonably  large  quan- 
fifies.  From  simple  to  com¬ 
plex,  multi-operation 
shapes  and  sub-assem¬ 
blies,  you  can  be  sure  ot 
Hudson,  of  stampings  that 
exactly  meet  your  specifi¬ 
cations! 


118-122  SO.  FOURTEENTH  STREET,  NEWARK  7,' NEW.- JERSEY. 
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WHEN  YOU  NEED  A  MINIATURE  TRANSFORMER 


CHECK 

THESE  FEATURES 
OF  THE 

|HORNET 


SIZE  AND  WEIGHT  Because  they  are  designed  for  high 

operating  temperatures.  Hornet  Transformers  and  Reactors  have 
only  about  one-fourth  the  size  and  weight  of  Class  A  units  of 
comparable  rating. 


/ 

/ 

/ 

/ 


VOLTAGE  RATINGS  Designs  are  available  for  RMS  test  j 
voltages  up  to  10,000  volts  at  sea  level,  and  up  to  5,000  volts  at 
50,000  feet  altitude.  Power  ratings  from  2VA  to  5KVA. 

POWER  FREQUENCIES  These  units  are  designed  to  oper*  | 
ate  on  380/1600  cps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

AMBIENT  TEMPERATURES  Hornet  Units  can  be  designed 

for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  depends  upon  ambient  temperature  and  required  life. 

LIFE  EXPECTANCY  Extensive  tests  indicate  that  the  life 
expectancy  of  Hornet  units  at  continuous  winding  temperatures 
of  200  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Since  Hornet  Transformers  and 
Reactors  contain  only  inorganic  insulation,  they  are  far  more 
moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulation  and  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  Class  A  units. 

SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  of  Government  specifications  covering  this  type  of  equip¬ 
ment. 


Bulletin  B300,  ronlaining  full  eferlricof  and  dimensional 
data  on  Hornet  units,  is  now  arailable.  Write  for  it,  or  tell 
Its  your  specifications  for  special  units. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA  NEW  JERSEY 


ELECTRONS  AT  WORK  (continued) 


irlG.  2 — Calibration  patterni  ioi  corract 
and  incorract  balanca^conlrol  adiutt- 
manta 


simple  two-line  tuning  pattern  has 
also  been  found  reliable  as  well  as 
inexpensive. 

When  the  receiving  discrim¬ 
inator’s  mark  signals  are  applied  to 
one  pair  of  deflection  plates  of  the 
indicating  ert  and  the  space  signals 
to  the  other  pair,  a  figure  L  will  be 
displayed  on  the  screen.  To  obtain 
the  L-shaped  pattern,  a  polarity¬ 
gating  device  consisting  of  two 
thermionic  diodes  is  connected  be¬ 
tween  the  source  of  alternating  cur¬ 
rent  and  the  scope  plates  as  shown 
in  Fig.  1.  The  ert  is  then  oriented 
with  respect  to  a  reference  line 
etched  on  its  face  to  obtain  the 
desired  V-shaped  pattern. 

Figure  2  illustrates  the  tuning 
pattern.  The  sweep  shown  is  pro¬ 
vided  by  coupling  the  output  of  a 
6,000-cps  R-C  oscillator  to  a  hori¬ 
zontal  deflection  plate.  A  pentode 
d-c  amplifier  stage  completes  the 
unit. 

The  simple  two-line  tuning  indi¬ 
cator  presents  the  patterns  shown 
in  Fig.  3.  Output  from  the  dis¬ 
criminator  is  connected  across  the 
vertical  deflection  plates.  The 
second  dimension  of  the  pattern  is 
obtained  by  application  of  a  sine- 
wave  source  to  the  horizontal  plates 
as  in  the  case  of  the  collinear  V  in¬ 
dicator.  Here,  however,  the  fre¬ 
quency  need  be  only  three  times  the 
input  frequency.  Since  a  keying 
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Here  are  two  sets  of  handy  new 
curves  for  higher-freciuency  design 
work,  included  in  the  new  booklet 
■‘Armco  Thin  Electrical  Steels.” 
They  show  o>  o  glance  the  possible 
operating  induction  for  a  given  fre¬ 
quency,  and  enable  designers  to 
make  a  preliminary  selection  of  a 
suitable  lamination  thickness  when 
either  core  loss  or  excitation  is  a 
limiting  design  factor. 

The  curves  will  indicate  the  best 
thickness  when  a  compromise  must 
be  reached  between  magnetic  per¬ 
formance  and  material  cost.  Final 
determination  of  electrical  charac¬ 
teristics  can  then  be  made  from  the 
curves  on  the  individual  thicknesses. 

Complete  data  are  found  in  this 
booklet  on  the  5  and  7  mil  thick 
Armco  Tran-Cor  T  (for  multi-direc¬ 
tional  applications),  on  Armco 
Tran-Cor  T-O  (oriented)  in  1,  2 
ond  4  mil  thicknesses,  and  Armco 
Tran-Cor  T-O-S  (super-oriented) 
in  4  mil  thickness  only. 

In  addition  to  Thin  Electrical 
Steels,  Armco  produces  a  complete 
line  of  Hot-Rolled  Electrical  Steels 
and  Oriented  Electrical  Steels  14 
mils  thick. 


Frequency-Kilocycles  per  Second 


WRITE  FOR  BOOKLETS 

Booklets  descriptive  of  all  Armco 
Electrical  Steels  are  ready  for  mail¬ 
ing.  Ask  for; 

“Armco  Thin  Electrical  Steels” 
"Armco  Oriented  Electrical 
Steels" 

"Armco  Hot-Rolled  Electrical 
Steels" 

Data  are  being  prepared  on  ori¬ 
ented  Vt  and  '/2  mil  thick  Armco 
Tran-Cor  T-O. 


10  RMS  VOLT'AMKICS  PER  POUND 

ARMCO  TIAM«<OI 


1672  Curtis  Strsst,  Middletown,  Ohio 
Flonts  and  Soles  Offices  from  Coost  to  Coast 
Export:  The  Armco  International  Corporation 


Frequency -Kilocycles  pet  Second 
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M^PfR/Tf  CO  ,/nc.,  561  Broadway,  New  York  12  ,  N.  Y 


in  Canado  Af/os  Hadjo  Corp  .  Ud  .  S60  Kmg  St  W  Totonto 


9  PROVIDE  DELAYS  RANGING 
PROM  I  TO  120  -SECONDS 


A  EATURES:  —  Compensated  for  ambient  tempera¬ 
ture  changes  from  —^0*  to  110®  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 
climate  changes . . .  Explosion-proof . . .  Octal  radio 
base  . .  .  Compact,  light,  rugged,  ine:^nsive  . .  . 
Circuits  available:  SPST  Normally  Open; 

SPST  Normally  Closed. 

PROBLEM?  Send  for  "Special  Pioblem  Sheet" 


A  m  p  e  r  i  t  e 
REGULATORS 
are  the  sim¬ 
plest,  lightest. 


voLTAccorm  (wrrM  AMriiiri 
lATTCAY  4  CMARGO !  VOITACI  VAlUn 
VAAICS  AmOX.  I  ONLY 


cheapest,  and  most  compact  method  of  obtain^ 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
altitude,  ambient  temperature,  humidity., 


Write  for  4-page  /iiustrated  Bulletin. 


...for  every  application 

Whatever  your  requirements  may  be, 
Carol  Cable  will  engineer  wire,  cable 
or  wiring  assemblies  to  your  particular 
specifications. 

Carol  manufacturing  facilities  are 
complete — from  drawing  of  copper, 
copperweld  and  aluminum  wire  to  for¬ 
mulation  of  our  own  insulating  mate¬ 
rials  from  natural  rubber,  synthetic 
rubber  or  plastics.  Carol  is  a  complete 
wire  mill  with  all  the  necessary  adjuncts 
to  be  completely  independent  and  with¬ 
out  intermediate  profits. 

Constant  laboratory  control  over  raw 
materials,  work  in  process  and  finished 
product  assures  dependable  perform¬ 
ance. 

Your  wire  and  cable  problems  will 
receive  our  prompt  attention.  Write  to 
us  today! 


AND 

WIRE  WOUND  RESISTORS 

TO  YOUR  SPECIFICATIONS 

Quality  coils  and  wire  wound  re¬ 
sistors  for  the  radio  and  electron¬ 
ics  industry.  Universal,  bank- 
wound,  universal-progressive  or 
solenoid  coils  made  to  JAN  speci¬ 
fications.  Prompt  quotations  and 
delivery. 
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NEW,  1 0  Me  Wide  Band  Oscilloscope  . . . 


! 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
low  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo* 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 
ever-increasing  requirements  of  the  rapidly  expanding  electronics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price, 
general  purpose  instrument. 


SPECIFICATIONS 


Y-Axis 

Defleaion  Sensitivity  —  1 5  millivolts 
peak -to -peak  cm 

*Frequency  Response  — DC  to  lOMc 
Transient  Response  —  Rise  Time  — 
0.035  microseconds 
Signal  Delay— 0.25  microseconds 
Input  line  terminations  — 52,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage  — 60  cycle 
square  wave. 

Input  Imp.  —  1  megohm,  30  mmf. 


X-Axis 

Sweep  Range  —  0.01  sec/cm  to  0.1 
microseconds,  cm 

Delay  Sweep  Range—  5-5000  micro¬ 
seconds  in  three  ranges  —  contin¬ 
uously  adjustable 

Triggers  —  Internal  or  External,  -f- 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trigger¬ 
ing  external  circuits  and  sweeps. 


Genaril 

Low  capacity  probe 
Funaionally  colored  control  knobs 
conveniently  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscope 
cameras 

Dimensions  —  1 2^4  "  wide,  1 5"  high, 
19"  deep 
Weight  — 55  lbs. 

Price  — $895.  F.O.  B.,  Boston 


Write  for  full  color  booklet  with  complete  information. 


*  In  April  Electronics  the  Frequency 
Response  was  indicated  as  1  Me  due 
to  a  printer’s  error 


i43  LEON  STREET  boston  is,  mass. 
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ELECTRONS  AT  WORK 


(continiied) 


SIGNAL 
IN  TUNE 


DETUNED 

SIGNAL 

(BELOW 

OISCRIMINATON 

CENTER) 


DETUNED 

SIGNAL 

(ABOVE 

DISCRIMINATOR 

CENTER) 


FIG.  3 — Patternt  obtained  with  two-line 
tuning  indicator 


speed  of  60  wpm  is  equivalent  to  a 
22-cps  square  wave,  any  60-cps 
source  will  be  adequate,  obviating 
the  need  of  a  built-in  sweep  oscil¬ 
lator. 

To  insure  adequate  deflection 
voltaKe,  a  preamplifier  is  added 
ahead  of  the  tuning  indicator.  Here 
linearity  and  stability  requirements 
are  stringent  and  a  cathode-coupled 
d-c  amplifier  has  been  adapted  to 
this  application. 

As  illustrated  in  Fig.  4,  the 
cathode-coupled  d-c  amplifier  is 
most  easily  explained  by  consider¬ 
ing  a  voltage  increment  Ac,  be¬ 
tween  the  grid  of  V.  and  B'.  If  this 
causes  the  grid  of  V,  to  become 
more  positive  with  respect  to 
ground,  V.  plate  current  increases 
producing  an  increased  voltage  drop 
across  R,  and  part  of  R,  and  R,. 

The  cathode  of  likewise  be¬ 
comes  more  positive  since  the 
cathodes  of  both  tubes  are  tied  to¬ 
gether.  However,  since  the  F,  grid 
is  grounded  this  has  the  effect  of 
making  the  grid  more  negative. 
Consequently,  the  V,  plate  current 


FOSTERITE 

developed  by  Westinghouse 

^^WHEELER 


Service  under  military  and  naval  field  conditions  has  sharply  emphasized  the 
importance  of  adequate  moisture-proofing  for  transformers,  coils  and  related  com¬ 
ponents  in  many  types  of  electrical  apparatus.  FOSTERITE*  materials  and  methods, 
developed  by  Westinghouse  and  applied  by  WHEELER  under  license,  now  provide 
an  economical,  practical  and  highly  satisfactory  solution  to  such  problems.  FOS- 
TERITING,  in  effect,  completely  seals  and  encapsules  each  unit  in  a  neutral,  stable, 
permanent  moisture-proof  jacket. 

FOSTERITED  Wheeler  Components  will  meet  exacting  military  and  industrial 
specifications  with  full  assurance  of  long-range  performance.  The  process  can  be  ap¬ 
plied  either  to  your  own  components  shipped  to  our  plant  or  to  components  devel¬ 
oped  by  our  engineers  to  meet  your  specifications. 

Capacity  will  naturally  be  limited.  We  suggest  you  get  in  touch  with  us  at  once. 


©WettinfhouKe  Elec.  MfR.  Co, 


COILS 


WHEELER 


MAKES  THESE  PRODUCTS  A 


THE  WHEELER  INSULATED  WIRE  CO..  INC.,  1101  EAST  AURORA  ST..  WATERBURY  30,  CONN. 
Division  of  Tho  Sporry  Corp. 

8WH5J 


FIG.  4 — Basic  Indicator  circuit  utilizing 
modified  cathode-coupled  amplifier 
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Here  are  the  coils  you  want 
...the  way  you  want  them! 


Take  advantage  of  one  of  C.T.C.’a 
moat  popular  and  useful  services  .  .  . 
the  winding  of  slug  tuned  coils  to  exact 
specifications.  Single  layer  or  pie  types 
furnished.  You  can  be  sure  your  specs 
—  military  or  personal  —  will  be  faith¬ 
fully  followed  to  the  last  detail  of  ma¬ 
terials  and  methods,  and  with  expert 
workmanship. 

C.T.C.  coil  forms  are  made  of  quality 
paper  base  phenolic  or  grade  L-5  sili¬ 
cone  impregnated  ceramic.  Mounting 
bushings  are  cadmium  plated  brass  and 
ring  tyM  terminals  are  silver  plated 
brass.  Terminal  retaining  collars  of 
nylon-phenolic  also  available  in  types 
LST,  LS5,  LS6. 

Wound  units  can  be  coated  with  dur¬ 
able  resin  varnish,  wax  or  lacquer.  Both 


coils  and  coil  forms  are  furnished  with 
slugs  and  mounting  hardware  —  and 
are  obtainable  in  large  or  small  produc¬ 
tion  quantities.  Be  sure  to  send  com¬ 
plete  specifications  for  specially  wound 
coils. 

All  C.T.C.  materials,  methods,  and 
processes  meet  applicable  government 
specifications.  For  further  information 
on  coils,  coil  forms  or  C.T.C.’s  special 
consulting  service,  write  us  direct.  This 
service  is  availabie  to  you  without  extra 
cost.  Cambridge  Thermionic  Corpora¬ 
tion,  437  Concord  Avenue,  Cambridge 
38,  Mass.  West  Coast  manufacturers, 
contact:  E.  V.  Roberts,  5068  W.  Wash¬ 
ington  Blvd.,  Los  Angeles  16,  and  988 
Market  Street,  San 
Franci.sco,  California. 


CAMBRIDGE  THERMIONIC 
CORPORATION 

custom  or  standard ...  the  guaranteed  components 

New  Catalog!  Send  for  your  copy  now. 
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NIW  CIKAMIC  COIL  FORM  KIT. 
Helps  you  sporfc  ideas  in  designino  elec> 
tiMc  equipment  or  developing  proto¬ 
types  ond  pilot  modeb.  Contains  3  each 
of  the  following  5  C.T.C.  ceramic  coil 
form  types:  LST.  LS5.  LS6.  IS7,  LS8. 
Color-coded  dKirt  simplifies  slug-identi¬ 
fication  and  gives  approximate  fre¬ 
quency  ranges  and  specifications.  Nylon- 
phenolic  collars  to  replace  metallic  rings 
available  with  kit  for  all  ceromic  coil 
forms  except  IS7  and  L$8. 


NIW  NYLON-KHINOLIC  COLLARS. 
Terminob  held  se^ely;  soldering  spoces 
doubled;  excellent  for  both  bifilor  and 
single  pie  windings.  Show  on  increase  in 
Q  and  many  new  benefits  over  metollic 
rings  —  without  impairing  in  any  way  the 
moisture-  ond  fungus-resbtont  quoKties  of 
coil  form  ossemblies. 


RIGHT  COMBINATION 


For  solving  fastening  problems 
quickly,  economically. 


Ailmetal  has  the  fasteners  you 
want.  Stock  items,  including 
Government  and  "AN"  specs, 
shipped  immediately.  Prompt 
delivery  on  various  types  of 
Phillips  Recessed  Head  screws 
and  specials.  Switch  to  All- 
metal  Stainless  Fasteners  when 
you  switch  to  Stainless! 


for  the  finest  in 

►  STAINLESS 
^  STEEL 

FASTENERS 


◄SI 


MADE  RIGHT  - 


By  specialists  in  stainless  steel 
since  t  929 


PRICED  RIGHT- 

Because  ALLMETAl  uses  mod¬ 
ern  equipment'-induding  cold¬ 
heading  machines  — devoted 
solely  to  stainless. 


VEE-DX  ^ 

Sectional  Tower 

MOST  ECOHOMICAL  FOR 
MICROWAVE  •  FM  •  TV 
COMMUHICATIOHS  *  RADAR 


I  Pan  American  World  Airways  ionalla- 

I  tion  at  Idlewild.  Tower  carries  one  40 

I  me  |(round*plane  antenna*  six  half-wave 

I  vertical  100  me  antennas*  two  weather 

I  instruments  and  a  full  set  of  ohstruaion 

I  lights. 

'  THE  LaPOINTE-PLASCOMOLD  CORP. 

WINDSOR  LOCKS,  CONN.  > 
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Oscillograms  tell  the  story 
of  the  NEW  oUMONT  Type  303-A 


IXaiUNT  FMQUINCY  RISPONW ...  Figure  I 
shows  faithful  reproduction,  lack  of  overshoot 
of  0.8  psec.  7  volt  peak  pulse  through  attenu¬ 
ator  and  amplifier  (middle  waveform)  com¬ 
pared  with  same  pulse  directly  to  deflection 
plates  (upper)  . . .  internally  generated  1  MC 
timing  signal  is  imposed  below  .  .  .  note  that 
high  sensitivity  of  Type  5YP*  Cathode-Ray 
Tube  is  responsible  for  large  deflection  of 
directly  connected  pulse  .  . .  gradual  drop-off 
of  frequency  response  permits  viewing  of  sine- 
wave  signals  greater  than  20  MC. 

PUIM  HIM  TIMI  MIASURIMINTS  .  •  •  Rise  time 
of  the  0.8  psec  pulse  seen  in  Figure  1  is  easily 
measured  .  .  .  Figure  2  shows  the  rise  time  at 
a  sweep  speed  of  lO'/psec  (25.4  cm/psec) 
determined  by  the  10  MC  internally  generated 
timing  signal . . .  Between  10%  and  90%  ampli¬ 
tude  points,  pulse  rise  time  measures  0.4”  or 
0.04  psec  . . .  Y-amplifier  rise  time  of  the  new 
Type  S03-A  is  0.0S3  psec  . . .  pulse  is  found  to 
be  of  0.02  psec  rise  time  from  the  relation; 

^pulse  =  \^^^mea$ured  —  ^^amplifier 

WIDI-RANOI  POSITIONINO  CONTROL ...  Fall 
time  of  the  0.8  psec  pulse  seen  in  Figure  3  is 
easily  positioned  on  screen  .  .  .  writing  rate 
remains  at  10”/psec,  fall  time  occurring  8" 
after  rise  time  on  this  time  base  . . .  sweep  is 
expanded  to  6  times  full  screen  diameter  with¬ 
out  appreciable  distortion  and  any  portion  of 
sweep  may  be  positioned  on  screen. 


HlOH  SWIIR  SRIIOS  -  .  -  .Sweep  speeds  consi¬ 
derably  in  excess  of  the  rated  10”/psec  are 
available  as  shown  by  Figure  4  where  a  single 
cycle  of  10  MC  timing  signal  covers  2”  on 
screen  .  .  .  above  10”/psec.  some  sacrifice  in 
positioning  range  and  sweep  linearity  is  expe¬ 
rienced  but  measurements  are  still  made  accu¬ 
rately  by  time-calibration  substitution. 

ACCURATI  TIMI  AND  AMRLITUDI  MIASURI- 
MINTS  .  •  ■  In  Figure  5  sweep  speed  is  2”/psec 
(5.08  cm/psec)  as  shown  by  the  10  MC  timing 
signal  .  . .  vertical  sensitivity  is  set  at  5  volts/ 
inch  (2  volts/cm)  by  the  10  volt  internally- 
generated  amplitude  marker  . .  .  The  pulse  is 
seen  to  be  0.8  psec  duration  measured  between 
50%  amplitude  points  and  7.2  volts  peak 
amplitude  .  .  .  note  the  1.5”  of  undistorted 
deflection  from  the  unidirectional  signal. 

The  Uluminatrd  ealibratrd  scalr  seen  in  all  the 
oscillograms  is  supplied  with  the  instrument 
as  well  as  satiable  filter  for  visual  contrast.  .\ 
new  Du  Mont  Type  2592-52  Shielded  Coaxial 
Adapter  with  52  ohm  termination  is  also  sup¬ 
plied  for  use  in  connecting  to  the  Type 
303-.\  signals  that  are  carried  on  coaxial  lines. 

vs  mak*  Ihl*  damonttratlon  tor  you . . . 
Writ*  to 

Instrument  Division 

Allen  B.  Du  AAont  Laboratories,  Inc. 

1500  Main  Avenue,  Clifton,  New  Jersey 


SPECIFICATIONS 

•  Y-Sensitivity:  0.1  p-p  v/in  (0.04  p-p 
v/cm.) 

•  Y-Frequency  Resppnsc:  Down  less  than 
30%  at  10  cps  and  10  MC. 

•  Pulse  Response:  0.033  psec. 

•  X-Frequency  Response;  d-c  to  700  KC 
(30%  down.) 

•  .Sweep  Speeds:  0.1  sec  to  2  psec;  expansion 
on  all  ranges  to  6  times  full  screen;  max. 
linear  sweep  speed  better  than  10”/pscc 
(Z5.4  cm/psec.) 

D  Amplitude  Calibration:  0.1,  1.0,  10.  100 
volts,  better  than  5%  accuracy. 

•  Time  Calibration:  O.I,  1.0,  10.  100  psec, 
better  than  3%  accuracy. 

•  Illuminated  scale  with  dimmer  control. 

•  Du  Mont  Type  2592-52  shielded  coaxial 
adapter  with  52  ohm  termination 
included. 


duMont,  „ ,  ,  PRICE  $825 

/it 


Allen  B.  DuMont  loboralorlos,  Inc.  InstrumonI  Division,  1500  Main  Avo.,  Clifton,  N.  J. 
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•  3  CORTLANDT  ST 

For  Super  Speed 

TILETYPE  NY-1 -472 


ARROW  ELECTRONICS  -  WUX  -  N.  Y. 


ELECTRONS  AT  WORK 


decreases,  its  plate  potential  be¬ 
comes  more  positive  and  a  second 
output  is  provided  which  is  in  phase 
with  Ac,  but  opposed  to  the  output 
of  V.. 

This  material  was  abstracted 
from  a  Naval  Research  Laboratory 
report  entitled  “Monitor  Tuning  In¬ 
dicators  for  b’SK  Reception”  by 
('.  FI.  Young. 


OH***’* 


I'luIerMaliT  Sound  Srallerinp 

Mor>KL  TKCHNILJUKS  are  being  ap¬ 
plied  to  the  study  of  underwater 
sound  scattering  phenomena  at 
Harvard  University’s  Acoustics  Re¬ 
search  Laboratory.  The  equipment 
used  is  shown  in  blwk  diagram 
form  in  Fig.  1. 

Carrier  frequency  for  the  trans¬ 
mitter  is  one  me,  so  chosen  to  sim¬ 
ulate,  on  a  much  reduced  scale, 
.scattering  effects  resulting  from 
deep-water  equipment  operating 
just  above  the  audio  range. 

The  pul.se-repetition  rate,  which 
may  lie  varied  from  50  to  500  kc  is 
derived  from  an  f-m  pulse-rate  gen¬ 
erator  whose  output  likewise  is  em¬ 
ployed  to  trigger  the  horizontal 
sweep  of  the  indicating  o.scilloscope. 
Pulses  are  applied  to  a  boot-strap 
keying  circuit.  One-mc  X-cut 
(|uartz  crystals  are  used  in  both  the 
transmitting  and  receiving  trans¬ 
ducers.  The  pulse  width  may  be 
varied  from  16  to  64  microseconds. 

Receiver  output  is  applied  to  the 
vertical  plates  of  the  indicator 
through  a  variable  attenuator.  The 
frequency  modulation  feature  of 
the  pulse-rate  generator  makes  it 
possible  to  distinguish  between 
multiple  reflections  and  reverber¬ 
ations  from  successive  pulses. 

Sound  .scattering  objects  are 
scaled  to  represent  actual  obstruc¬ 
tions  under  study.  The  scalar  tech- 
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CENTRAIAB'S 
COLOR  CODE 
WALL  CHART 


Wu'il  b«  happy  to  sorid  you  a  copy  of  this 
voluoble.  big,  3  foot  by  3  foot,  color  codo 
wall  chart.  Illustrates  over  3000  soparate 
color  code  morkings  on  oil  JAN-type  end 
RMA  components.  You'll  find  it  as  irtdis* 
ponsoblo  os  your  slide-rule.  Requests  by 
authorized  personnel  on  compony  letter- 
heods  will  bring  you  this  color  cc^o  wall 
chart  FREE. 


ARROW'S  BIG  NEW  1952  CATALOG 

Gel  this  big  now  odition  of  Radio's  Grootest 
Catalog.  Ovor  1,000  pogos  of  Everything  in 
Electronics,  Rodio,  TV,  Equipment,  etc.  Requests 
by  authorized  personnel  on  company  letter¬ 
heads  will  brirtg  you  this  valuable  now  catolog 
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FIG.  1 — Block  diagram  of  sound-scatte: 
inq  investigation  eou'pTnent 
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Four  Tung*Sol  Eloctron  Tubot  receive 
a  terrific  jolt  as  the  heavy  steel  batterin); 
ram  smashes  af;ainst  the  movable  table  on 
which  they  are  moiitited.  With  an  acceler¬ 
ation  up  to  one  thonsaiul  times  the  pull  of 
gravity,  this  testing  machine  can  give 
tubes  a  wicked  beating. 

Like  other  manufacturers,  Tung-Sol  is 
producing  its  share  of  defense  require¬ 
ments  and  it  is  vigorous  Quality  Control 
procedures  such  as  this  which  give  Tung- 
Sol  Tubes  the  exceptionally  high  degree 


The  four  tubes  are  mounted  in  different  positions  to  determine 
stability  In  all  directions.  Each  tube  is  wired  to  a  control  panel 
where  any  electrical  damage  is  recorded  by  indicator  lights. 


TUNG-SOL  ELECTRON  TUBES 

RUGGEDIZED  for  Rugged  Service 


Tung-Sol  makes  All -Class  Sealed  Beam  Lamps,  Miniature  Lamps,  Signal  Flashers,  Picture  Tubes,  Radio,  TV  and  Special  Purpose  Electron  Tubes, 
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(continued) 


nique  is  also  applied  to  the  study  of 
sound  scattering  phenomona  in 
other  mediums,  notable  air,  making 
use  of  density  ratios. 

For  further  details  see  “Appa¬ 
ratus  for  Measurement  of  Scatter¬ 
ing  of  Sound”,  J.  J.  Faran,  Acous¬ 
tics  Research  Laboratory,  Harvard 
University. 


Beam-Bending  Microwave 
Reflector 

Paraboloid  reflectors  manufac¬ 
tured  by  Technicraft  Laboratories, 
Inc.  and  known  as  Beam-Benders 
can  be  used  in  place  of  an  inter¬ 
mediate  powered  relay  at  a  sub¬ 
stantial  saving  in  co.st. 

The  reflectors  are  designed  to 
operate  in  the  frequency  range  from 
5,850  to  8,200  me  and  can  be 
mounted  up  to  17-ft  apart.  A  simple 
detachable  gun-sight  type  sighting 
device  is  mounted  on  the  reflector 
for  ea.sy  alignment. 

Field  tests  made  on  the  prototype 
of  the  Beam-Bender  by  Station 
WJZ-TV  in  New  York  proved  very 
successful.  A  signal  was  sent  from 
a  microwave  transmitter  located  on 
the  roof  of  the  ABC  Television 
Center  at  West  66th  Street,  New 
York  City,  to  a  Beam-Bender 


/“UPSTAIRS 


Recent  additions  to  the  broad 
array  of  Struthers-Dunn  relay  types 
play  vital  defense  roles  in  a  wide 
variety  of  applications  ranging  from 
70,000  feet  in  the  air  to  below  the 
'ocean  surface.  Important  S-D  design 
and  engineering  advances  materially 
improve  relay  performance  under 
shock,  vibration,  ambients  to  200°C., 
high  humidity  and  other  adverse 
conditions  encountered  in  military 
operations. 


types 


STRUTHERS-DUNN,  INC.,  150  N.  ISth  St,  Phfladelplu  7,  Pa. 

BALTIMORC  •  BOSTON  •  BUFFALO  •  CHARLOnC  •  CHICAGO  •  CINCINNATI 
CIFVELAND  •  DALLAS  •  DETROIT  •  KANSAS  CITY  •  LOS  ANGELES 
MINNEAPOLIS  •  MONTREAL  •  NEW  ORLEANS  •  NEW  YORK  •  PITTSBURGH 

ST.  LOUIS  .  SAN  FRANCISCO  .  SEAHLE  •  SYRACUSE  •  TORONTO 


OViR  17,000  COPIES  NOW  IN  USE 

"RELAY  ENGINEERING, 


the  fomous  640-page  handbook 
brings  you  full  benefit  of  Struthers-Ounn's  experience  in  pro¬ 
ducing  thousands  of  relay  types.  The  ideal  guide  to  modern 
reloy  selection,  use,  maintenance  and  circuitry.  Price  $3.00. 


One  oi  the  paraboloid  reilectort 
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FERROX 

cores  are 


When  your  drowingi  coll  for  Ferro  xcuoo  3C  cores  for  your 
TV  deflection  yokes  and  horixontof  output  transformer^ 
you  con  forget  about  procurement  problems.  These  fer> 
rite  cores  are  nIckeUfree  ....  and  delivery  will  be  mode 
exactly  as  scheduled  by  youl 

Improved  temperature  stability,  high  saturation  flux  ' 
density,  and  high  permeability  ore  amdng  the  othor  ^ 
advantages  of  Ferroxcube  3C. 

Complete  technical  data  is  yours  for  thp  crakbig  in  ' 
Engineering  Bulletin  FC-S101A,  available  on  letterhead^., 
requests.  *★**★*★*♦: 


Modern  iteel  deik-type  benchei  replace  ihlelded  caqei,  qivinq  enqineerinq-oiilce  atmoiphere  to  test  and  allqnment  eectlon  of  Motorolo'e 
production  iloor.  Unit  under  test  fits  into  receet  in  luriace  of  bench 
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Shielded  Test  Benches  Replace  Costly  Screened-In  Test  Booths 


Cloee-up  ol  new  teit  bench,  ehowinq 
how  aliqnment  adlustments  can  be 
made  throuqh  screen  of  shielded  com¬ 
partment 


A  SCRKENED  box  mounted  in  the  sur¬ 
face  of  each  test  bench  is  used  to 
hold  radio  transmitter  and  receiver 
units  during  alignment  operations 
in  Motorola’s  new  Communications 
and  Electronics  Division  plant  in 
Chicago.  The  unit  to  be  tested  is 
placed  in  the  box,  and  then  a  tip- 
back  screen  lid  is  pulled  from  the 
back  of  the  bench  and  over  the  unit 
to  form  the  working  surface  of  the 
bench.  Adjustments  for  alignment 
are  made  by  inserting  tools  through 
the  screen.  During  alignment,  con¬ 
trols  can  be  manipulated  from  the 
outside  by  means  of  isolated  shafts 
that  are  a  part  of  the  bench. 

Power  supplies  and  test  instru¬ 
mentation  circuits  are  housed  in 
another  screened-in  section  within 


the  metal  walls  of  the  bench,  giv¬ 
ing  double  shielding.  Each  test 
bench  has  selenium-rectifier  power 
supplies  furni-shing  6  v  d-c,  12  v 
d-c  and  117  v  a-c,  individually  iso¬ 
lated  by  transformers  and  specially 
designed  filtering  units.  Measure¬ 
ments  show  110  db  attenuation  of 
radiated  signals  for  each  bench, 
which  is  more  than  adequate  to 
permit  locating  benches  as  close 
together  as  factory  layout  permits. 

Alongside  each  row  of  benches 
is  a  moving-belt  conveyor  that  takes 
the  sets  directly  to  the  packing 
department  after  they  have  been 
aligned  and  checked  out.  On  the 
opposite  side  of  each  bench  is  a 
filing-cabinet  unit  having  two  roll¬ 
out  drawers  and  a  cabinet  section 
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With  five  different  core  sizes,  available  only 
in  Kester  Solder,  you’re  sure  of  the  desired  solder* 
spread  and  absolute  control  of  flux  residue. 
This  is  a  "job-insurance”  feature,  only  to  be  had 
with  Kester,  that  will  see  you  through  satisfactorily 
in  your  production  on  those  exacting  govern¬ 
ment  contracts,  and  all  other  soldering. 


AND  ONLY 


KESTER  SOLDER 


GIVES  YOU 


ENGINEERED  CORE  SIZES! 


Just  as  in  selecting  the  right  hat  size,  it’s 
imponant  to  selea  the  correct  core  size  in 
Flux-Core  Solder  to  give  you  the  proper 
predetermined  amount  of  Flux  needed  to 
do  the  job  right.  Core  size,  which  controls 
the  ratio  of  flux  to  solder  regardless  of 
strand  size,  is  always  uniform  with  Kester. 


for  storage  of  tools,  instruments  further  carries  out  the  theme  of 
and  spare  parts.  The  tops  of  these  an  engineer’s  desk  and  .saves  time 
units  are  made  flush  with  the  test  otherwise  lost  in  going  to  the  floor 
bench  surface  by  means  of  a  wood  supervisor’s  desk  to  take  a  phone 
base.  A  telephone  on  each  bench  call. 


Rutary  Test  Table  for  High-Voltape  Capacitors 


High-voltage  ceramic  capacitors 
are  automatically  checked  for  volt¬ 
age  breakdown  and  leakage  current 
in  one  trip  around  an  automatically 
stepped  18-position  turntable  in  the 
DuBois,  Pa.  plant  of  Jeffers  Elec¬ 
tronics,  Inc.  The  operator  puts  in 
and  removes  capacitors  in  one  of 
the  four  positions  that  are  not 
energized,  and  watches  readings  of 
a  vacuum-tube  voltmeter  that  is 
connected  to  read  leakage  current 
at  the  final  energized  position. 

Fourteen  J-watt  neon  lamps,  one 
for  each  energized  position,  indi¬ 
cate  breakdown  of  a  capacitor. 
When  this  occurs,  the  operator  uses 
plastic  fuse-removing  tongs  to  re¬ 
move  th’e  defective  unit  immedi¬ 
ately. 

Notched  brass  balls  are  used  as 
supports  for  the  capacitor  termi¬ 
nals,  to  minimize  corona  at  test 
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RemoTing  shorted  capacitor  with  lute 
tongs.  Tronsparent  Luclte  fences  and  cir¬ 
cular  cover  minimise  chances  of  shock 
while  permitting  quick  removal  of 
shorted  units.  Neon  lamp  lights  to  indi¬ 
cate  which  unit  is  shorted 
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voltages  that  can  be  as  high  as 
30,000  volts.  Similar  balls  under 
the  turntable  serve  as  commutator 
contacts  for  wiping  arms  that  go 
to  the  d-c  high-voltage  supply  and 
to  the  discharge  paths  in  the  safety 
zone. 

The  capacitors  are  connected  to 
the  high-voltage  supply  only  during 
the  short  interval  when  the  turn¬ 
table  is  stopped  at  each  position, 
but  hold  their  charge  while  the 
wheel  is  in  motion.  The  time  for 
one  complete  revolution  is  one 
minute.  Black  triangles  on  the  sta¬ 
tionary  central  circle  of  the  test 
table  indicate  live  units. 

The  power  supply  is  a  standard 
0-30,000-volt  commercial  unit  made 
by  Beta  Electronics  Co.,  with  Va- 
riac  control  of  the  high  voltage  and 
meters  for  indicating  output  volt¬ 
age  and  current. 

In  the  four-station  discharge 
zone,  the  first  station  discharges 
the  capacitor  through  a  high  re¬ 
sistance  to  limit  the  discharge  cur¬ 
rent  to  a  safe  value,  and  the  other 
three  stations  short  the  capacitor 
directly  for  safety  in  unloading 
and  loading. 
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SPRING  TOUCHES  CORRECT  vAlUE  SO 
LOWER  ball  lamp  LiGmTS  FOR 
SHORTED  UNIT 


DwtaiU  of  capacitor  tMtor 


Chassis  Storage  Conveyor 
By  C.  F.  Schultz 

Process  Section  Manager 
Allen  B.  DuMont  Labs.,  Ino. 

East  Paterson,  N,  J. 

Up  to  1,900  television  chassis  of  as 
many  as  12  different  models  can  be 
stored  in  a  unique  six-tier  elevator- 
fed  gravity  roller  conveyor  installed 
in  Du  Mont’s  television  receiver  fac¬ 
tory.  Loading  and  unloading  are 
done  automatically  by  the  self-level- 


Setup  ioi  production  tostinq  oi  biqh-ToIt«go  ceramic  capaciton.  TurntcJile  i*  driven 
by  (londard  rotary  actuator.  Sprinq-loaded  com  in  foreground  ineuree  prociie  posi¬ 
tioning  over  contacts  undernsatb  alter  each  movement  oi  table 
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Whatever  ac  test  voltage  you  need — whatever  frequency  or  magni¬ 
tude  you  require — there  is  an  -hp-  oscillator  or  generator  to  provide 
the  exact  signal  desired. 

•hp-  oscillators  offer  complete  coverage,  Vi  cp*  10,000,000  cps. 
They  are  dependable,  fast  in  operation,  easy  to  use.  lliey  bring  you 
the  traditional  -hp-  characteristics  of  high  stability,  constant  outpnit, 
wide  frequency  range,  low  distortion,  no  zero  set  during  operation. 

•hp-  oscillators  and  audio  signal  generators  are  used  by  manufactur¬ 
ers,  broadcasters,  sound  recorders,  research  laboratories  and  scien¬ 
tific  facilities  throughout  the  world.  For  complete  details  on  any 
-hp-  instrument,  see  your  -hp-  sales  representative  or  write  direct. 


HEWLETT-PACKARD  COMPANY 

Mill  fmim  Alt*.  C«lif*nii«.  U.S.A. 

SoIm  r*pr«Mnto#iT*t  i*  printipet  or«ot. 

Csp*rtt  Frotar  A  Hoiit«N.  ltd..  San  FroncUc*.  N«w  Y*rk.  Let  AngaUt 


4^  206A  Audio  Signal  Gonorator 

Frevidat  o  sourc*  of  continuously  vorioblo 
oudio  froquoncy  voitog*  with  loss  then  0.1% 
distortion.  Vary  high  stobility.  occurocy  0.2 
db  ot  ony  Spociolly  designed  for  test¬ 

ing  high  quality  oudio  circuits,  chocking  FM 
tronsmittor  rosponso  ond  distortion,  brood- 
cost  studio  porformonco  or  os  o  low  distor¬ 
tion  sourco  for  bridge  moosuromonts,  etc. 


650A  Resittonct-Tuned  OKlIlotor 

Highly  stable,  wide  bond  (10  cps  to  10  me), 
operotes  independently  of  line  or  tube 
changes,  requires  no  zero  setting.  Output 
flat  within  1  db.  Voltage  range  0.(XXX)3  to  3 
▼olts.  Output  impedance  600  ohms  or  6  ohms 
with  voltoge  divider. 
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PRODUCTION  TECHNIQUES  (continued) 


Eleratoc  end  oi  chauii  ttoraqe  conveyor,  with  all  three  elevators  at  the  loadinq 
and  unloadir.q  level.  Pushinq  a  button  brinqs  chassis  down  automatically  from 
any  desired  tier 


SHAn  LOCKS 


In  odditien  to  tho  original  No.  10060 
ond  No.  10061  "DESIGNED  FOR 
APPLICATION"  shaft  locks,  wo  can 
also  furnish  such  variations  os  tho 
No.  10063  and  No.  10063  for  oasy 
thumb  oporotion  os  illustratod  obovo. 
All  typos  aro  avoiloblo  In  bright 
nickol  finish  to  moot  Signal  Corps 
roquiromonts  or  block  oxldo  to 
moot  Novy  spoclficotions. 


JAMES  MILLEN 
MFG.  CO.,  INC. 

MAIN  OFFICE  AND  FACTORY 

MALDEN 

MASSACHUSETTS 


in>r  elevators;  any  desired  chassis 
model  can  be  obtained  merely  by 
pressing  a  button. 

The  storage  system  occupies  a 
floor  space  12  feet  wide  and  154  feet 
long,  and  rises  approximately  15 
feet.  Since  it  is  four  conveyors 
wide  and  six  conveyors  high,  there 
are  24  conveyors  in  all  in  floor 
;  space  normally  taken  by  four  of 
I  them. 

In  normal  operation,  sets  are  fed 
'  into  the  two  center  tiers  and  taken 
off  from  the  two  outer  tiers.  Sets 
travel  by  gravity  the  entire  length 
of  the  conveyor  to  the  far  end  and 
are  transferred  manually  there, 
j  on  a  cross  conveyor,  from  an  inner 
I  tier  to  the  same  level  of  outer 
I  tier. 


Movinq  a  chauis  pan  irom  the  portable 
roller  conveyor  onto  the  double-width 
loadinq  elevator  lervinq  the  two  center 
den  oi  the  ttoraqe  lyttem 


Outer  tiers  slope  downward  to¬ 
ward  the  loading  or  elevator  end, 
so  that  the  sets  come  back  the  entire 
distance  by  gravity  again.  Each 
chassis  rides  on  a  shallow  steel  pan. 
The  pitch  of  each  conveyor  is 
designed  to  maintain  a  slow,  even 
travel  throughout  the  entire  length 
of  the  system. 

A  double-width  elevator  serves 
both  center  tiers  for  loading.  When 
sets  are  to  be  placed  in  storage  they 
are  brought  up  on  conventional 
overhead  conveyors,  unloaded  onto 
a  portable  section  of  transfer  con¬ 
veyor,  and  moved  on  the  transfer 
conveyor  to  the  loading  elevator  of 
the  storage  conveyor.  Being  on 
wheels,  the  transfer  conveyor  can 
be  rolled  back  and  forth  trans¬ 
versely  between  the  two  sections  of 
the  loading  elevator,  for  loading 
two  sets  at  a  time. 

When  the  elevator  is  loaded,  the 
button  for  the  desired  level  is 
pressed.  Upon  reaching  this  level, 
the  elevator  stops  and  engages  a 
switch  that  cuts  in  a  motor,  driving 
rollers  that  feed  the  pans  onto  the 
gravity  conveyor  for  its  ride. 
When  the  pans  clear  the  end  of  the 
feed  elevator  it  returns  automati¬ 
cally  to  the  starting  level  for  load¬ 
ing  two  more  pans. 

Pans  are  transferred  manually  at 
the  far  end  at  present,  hence  lad¬ 
ders  are  needed  there  to  reach  the 
different  levels.  Plans  for  making 
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Copper  Allot  Bulletin 


REPORTING  NEWS  AND  TECHNICAL  DEVELOPMENTS  OF  COPPER  AND  COPPER-BASE  ALLOYS 


Tubular  and  bifurcated  rivets  from  1  16**  to  2^4**  Iona  are  assembled  by  special  automatic  machines 
—Courtesy  The  Milford  Rivet  &  Machine  Co.,  Milford,  C<mn. 


"SewiRg”  Metals  with  Rivets 

Many  Ductile  Copper~Base  Alloys  Available 


The  development  of  tubular  rivets 
and  rivet-setting  machines  for  high 
speed  assembly  has  made  riveting  an 
important  basic,  modern  assembly  tool 
for  quickly  and  permanently  fastening 
metals,  plastics,  and  soft  goods. 

The  tubular  rivet  contains  a  hollow 
shank,  usually  extruded  when  shallow, 
and  drilled  when  deep.  When  the  rivet 
setting  machine  is  tripped,  the  rivets 
drop  into  a  guide  from  a  revolving 
hopper,  and  are  automatically  set  one 
or  more  at  a  time  into  the  prepared 
holes  of  the  parts  to  be  riveted.  The 
pin  of  the  setting  tool  recedes,  leading 
the  rivet  through  the  work.  At  the  bot¬ 
tom  of  its  travel,  the  pin,  in  conjunction 
with  the  anvil  form,  clinches  the  rivet, 
making  a  strong,  permanent  joint 

Since  many  applications  present  a  i 
special  problem,  rivets  are  “engi¬ 
neered”  as  to  design,  shape  of  head, 
dimensions,  kind  of  metal,  etc.  Many 
have  special  heads  for  ornamental  pur¬ 
poses  or  with  stamped  identification 
marks. 

Rivets  also  function  as  electrical 
contacts,  and  for  joining  mechanically 
the  components  of  electrical  systems 


instead  of  soldering.  Applications  are 
almost  endless  ranging  from  novelties 
through  die-cast  assemblies,  refriger¬ 
ators,  pen  and  pencil  clips,  eye  glass 
frames,  electrical  contacts;  for  fasten¬ 
ing  brake  linings,  attaching  handles  to 
pots  and  pans;  hinges  to  boxes,  assem¬ 
bling  components  of  television  and 
radio  instruments,  etc. 

The  bifurcated  rivet  is  widely  used 
for  attaching  soft  goods  such  as  leather, 
fabrics,  plastics  and  wood.  The  shank 
is  split  by  sawing  or  punching  a  slot  at 
the  base.  Special  automatic  machines 
are  used  as  in  the  tubular  applications. 
However,  in  most  instances  the  bi¬ 
furcated  rivets  pierce  the  material  and 
the  prongs  are  then  clinched,  making 
a  strong  joint. 

Rivel  Wire  Has  Special 
Properties 

Rivet  wire  must  be  accurate  in 
gauge,  free  from  scratches,  folds,  blis¬ 
ters  and  other  imperfections,  and  mal¬ 
leable  to  fill  out  the  die. 

Bridgeport  has  developed  a  number 
of  alloys  with  special  physical  and 
chemical  properties  suitable  for  cold 
heading: 


Yellow  Brass  16  (approx.  65%  cop¬ 
per,  35%  zinc).  Most  popular  of  the 
heading  wire  alloys.  Very  malleable. 
High  electrical  conductivity  used  for 
electrical  contacts  and  circuits. 

Light  Leaded  Brass  43  (approx. 
65%  copper,  0.3%  lead,  balance  zinc). 
Recommended  for  light  machining  and 
drilling. 

70-30  Brass  37  (approx.  70%  cop¬ 
per,  30%  zinc).  Slightly  more  ductile 
than  yellow  brass.  Recommended  for 
exceptionally  large  heads. 

Low  Brass  5  (approx.  80%  copper, 
20%  zinc).  Light  golden  color.  Very 
ductile.  Used  for  jewelry. 

Rich  Low  Brass  85  (approx.  85% 
copper,  15%  zinc).  Fine  golden  color 
—for  lipstick  holders  and  vanities,  and 
ornamental  jewelry,  pen  and  pencil 
clips. 

Commercial  Bronze  25  (approx. 
90%  copper,  10%  zinc).  Bronze  color, 
resists  season  cracking. 

Silicon  Bronze  609  (approx.  98% 
copper,  2%  silicon).  Recommended 
for  strength,  ductility  and  for  outdoor 
use.  Resists  season  cracking. 

Phono-Electric  840  (approx.  98.6% 
copper,  1.4%  tin).  Electrical  conduc¬ 
tivity  about  40%  that  of  copper,  very 
malleable,  stronger  than  copper. 

Phorm-Electric  985  (approx.  99.25% 
copper,  and  0.75%  cadmium).  Elec¬ 
trical  conductivity  about  85%  that  of 
copper  —  stronger  and  tougher  than 
copper. 

Temper  of  Wire 

The  temper  of  drawn  wire  is  indi¬ 
cated  either  in  percent  reduction  or 
B&S  hardness  numbers. 


NotninR]  Percent 

Reduction  Reduction  in 

B&S  Geute  CroM-Sectional 


Temper 

Noe. 

Aree 

Eighth  hard 

>/z 

10.9% 

Quarter  hard 

1 

20.7% 

Half  hard 

2 

37.1% 

Three-quarter  hard  3 

50.0% 

Hard 

4 

60.5% 

Extra  Hard 

6 

75.0% 

Spring 

8 

84.4% 

Rivet  temper  is  generally  supplied 
between  8%  to  20%  reduction  in 
cross-sectional  area;  machine  screw 
temper  between  10%  and  20%;  wood 
screw  temper  between  15%  and  37% 
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ELECTRICAL 

TAPES! 


FOR  TOUGH  PRODUCTION  JOBS  you  can  depend  on  PiRMACIL 

Electrical  Tapes  to  do  the  job  better— at  lower  cost.  Here’s  why: 

PERMACEL  Electrical  Tapes 

1.  Provide  a  wide  safety  factor  in  your  bake  oven. 

2.  Assure  greater  heat  stability,  thus  reducing  manufacturing  errors. 

3.  Offer  real  pressure-sensitive  qualities. 

PERMACEL  Electrical  Tapes  mold  easily,  have  “quick- 
stick,”  high  tensile  strength  and  are  versatile.  For  com¬ 
plete  facts  and  figures,  mail  the  handy  coupon  below. 


PERMACEL  Electrical  Tapes 

Industrial  Tape  Corp.,  New  Brunswick,  N.  J.  Dept.  4Y 
CHECK  ONE  OR  BOTH: 

Q  Pltosc  have  a  representative  call  ta  explain  in  detail  the  heat  stability  characteristics 
o1  PERMACEL  Electrical  Tapes.  Q  Place  me  an  yaur  mailing  list. 


COMPANY  NAME 


STREET . CITY 


PRODUCTION  TECHNIQUES  (coeHniied) 

the  transfer  automatically  are 
under  consideration. 

The  outer  tiers  have  individual 
one-pan  unloading  elevators.  A  but¬ 
ton  is  pressed  to  designate  the  level 
a  chassis  is  to  be  removed  from. 
When  the  elevator  reaches  this 
designated  level  it  stops.  Simul¬ 
taneously,  a  brake-and-stop  release 
is  actuated  electrically  to  allow  one 
pan  to  roll  onto  the  elevator.  When 
this  pan  is  on,  it  contacts  a  switch 
that  makes  the  stops  go  up  again, 
preventing  any  more  pans  from 
going  beyond  the  end  of  the  main 
conveyor. 

When  half  the  capacity  of  the 
system  or  less  is  needed,  only  the 
outer  two  tiers  are  used.  Here  the 
entire  accumulation  of  pans  must 
be  pushed  up  the  conveyor  against 
gravity  by  the  power-driven  ele¬ 
vator  rollers  each  time  a  new  pan 
is  put  in  storage.  Unloading  is  the 
same  as  before. 

CutoiitH  in  Silk  Screens 

Objects  with  projecting  parts  and 
irregular  shapes  are  being  silk- 
screened  with  terminal  and  part- 
identifying  numbers  and  legends 
through  the  use  of  cutouts  in  the 
screens  in  the  military  radio  .section 
of  Federal  Telephone  and  Radio 
Corporation’s  Clifton,  N.  J.  plant. 
Large  cutouts  are  framed  with 
brass  to  maintain  tautness  of  the 
screen;  the  screen  cloth  is  pulled 


Forcing  ink  through  itancU  onto  Hat 
chauii  liko  that  in  ioroground:  wood 
layer  arrangement  liita  screen  straight 
up  when  lob  is  done,  to  prevent  smear¬ 
ing  ol  letters 


INDUSTRIAL  TAPE  CORPORATION,  NEW  BRUNSWICK,  N.  J. 

Makmrt  of  ^TEXCEl  C«llopkonG  Top#,  ond  o  complGt*  IIgg  of  prGaiwrG-Mniitiv*  topGS  for  industry.  I 
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result  fiUlBiirlfH  'tikility 
d«vot<Nl  •xctvtlii^:ii|,4KEid«cino 


(COHtiUMd) 


Inserts  may  be  removad 
from  front  or  rear  of  shall. 


Radio  tuning  / 
shaft  adaptor.  — ' 

Taparad  shells  automatically 
center  contacts  for  engagement. 


Here's  why  those  in  the  know 


PRODUCTION  TECHNIQUES 


-demand 


CANNON 

PLUGS 


.  Screw  ejection  system  for 
engaging  and  disengaging 
contacts. 

—  Hand  tinning  keeps  solder 
inside  cups. 


All  pin  and  socket  con¬ 
tacts  precision  machined 
from  solid  bar  stock,  gold 
or  silver  electroplated. 


Two  to  one  ratio  gears  - 
for  remote  engagement. 


Hinged  eilk-ecreon  ttancU  with  round 
cutout  iite  orn  irregular  choeeie  haring 
bent-up  lug.  ior  applying  identiiying 
nomenclature  required  on  military  elec¬ 
tronic  equipment 


Universal  joint  accommo¬ 
dates  angle  drive  shaft. - 


This  highly  specialized  0PD2  Cannon  Plug,  a  member  of  the  DP 
Series,  has  its  principal  use  in  aircraft  instrument  panels  and 
remote  radio  control  equipment.  But,  like  many  other  Cannon 
Plugs,  it  has  found  its  way  into  other  fields  where  the  highest 
quality  is  needed  and  where  the  value  of  long,  trouble-free  per¬ 
formance  is  recognized. 

Originally  this  2-gang  connector  was  designed  to  assist  in  the 
standardization  of  radio  and  instrument  assemblies  so  that  such 
equipment  might  be  interchanged  between  similar  aircraft.  It  allows 
for  compact  design  in  close  quarters  with  access  from  the  front 
only.  This  type  of  application  and  variations  of  the  fittings  are 
shown  at  right.  Any  Cannon  DPD  insert  may  be  placed  within  the 
shell,  with  or  without  tuning  shaft,  coax,  twinax,  large  or  small 
contacts,  provided  the  separation  forces  of  both  halves  are  similar. 

This  plug  typifies  the  close  attention  to  important  detail  that 
distinguishes  every  Cannon  Plug— the  world's  most  extensive  line. 
If  you  are  looking  for  real  value,  regardless  of  the  field  you  work 
in,  your  best  bet  is  Cannon. 


CANNON 

ELECTRIC 

Sine*  1015 

CANNON  ELECTRIC  COMPANY 
,  LOS  ANGELES  31,  CALIFORNIA 

Factories  in  Los  Angeles.  Toronto.  New  Haven.  Representatives  in  prin¬ 
cipal  cities.  Address  inquiries  to  Cannon  Electric  Company.  Dept.  E-120, 
P.O.  Box  75,  Lincoln  Heights  Station.  Los  Angales  31,  California. 


Connector  is  separated  by  turn¬ 
ing  slotted  shaft  here.  Complete 
unit  may  then  be  removed  from 
pedestal,  shown  below. 


(Left)  Same  Cannon  Plug  without  tuning 
shaft.  Straight  drKra  instead  of  90° 
gear.  (Right)  Similar  0P02  with  Dzus 
wing  nut  extraction  method  and  func¬ 
tion  shells.  Thera  are  several  other  vari¬ 
ations.  Write  for  details. 


over  the  brass  and  fastened  with 
glyptol.  For  smaller  holes,  thin 
rubber  grommets  are  similarly  ce¬ 
mented  in  place  to  frame  the  hole. 
For  small  irregular  hole  shapes, 
cardboard  frames  are  used. 

When  stamping  the  three  faces  of 
a  subchassis  having  a  double  right- 
angle  bend,  a  separate  chassis-hold¬ 
ing  fixture  is  used  for  each  face, 
with  the  appropriate  silk-screen 
stencil  hinged  to  the  fixture.  The 
operator  need  only  insert  the 
chassis,  lower  the  screen  over  it, 
then  make  one  wipe  with  a  rubber 
squeegee  to  force  ink  through  the 
screen  pattern. 


Capacitor  and  Resistor 
Lead-Cutting  Machines 

Machines  that  automatically  cut 
the  leads  of  small  components  to 
desired  equal  or  unequal  shorter 
lengths  have  long  been  sought  as 
a  means  of  reducing  the  amount 
of  labor  needed  to  prepare  parts 
for  use  on  high-speed  assembly 
lines. 

Complete  mechanization  of  this 
job  is  still  a  long  way  off,  partly 
because  paper  capacitors  in  par¬ 
ticular  come  in  consistently  with 
bent  and  folded-back  leads,  but  a 
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Fixed  Composiflen 
Resistors^" 

in  accordance  w^ll 


Elecfronic  Components  Division 

STACKPOLE  CARBON  COMPANY,  St. 


A  DEPENDABLE  SOURCE  OF  RESISTOR  SUPPLY  ^  20  YEARS 


aECnONKS-Maf.  lfS2 
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PRODUCTION  techniques 


(continued) 


Pressure  Measurement 


0-50,000  psi 

WITH  ACCURACIES  TO  .01% 


curacies  to  .01%.  Remote  indication  can 
be  obtained  by  telemetering  over  any  de¬ 
sired  range,  or  by  cable  transmission  up 
to  distances  of  15,000  feet. 

The  sensing  element  is  small  in  size 
(approx.  1"  X  1"  X  3")  and  extremely- 
rugged  in  construction  to  permit  mount¬ 
ing  under  practically  any  field  or  lab¬ 
oratory  condition.  This  system  then 
provides  extreme  utility,  maximum  safe¬ 
ty  factors,  speed,  accuracy,  and  simpli¬ 
city  of  operation. 


METHOD:  Direct  reading  digital  indica¬ 
tion  of  pressure  variation  is  obtained  by 
using  the  Berkeley  KPl'T  (F.vents-Per- 
I’nit-Time)  Meter  in  conjunction  with 
a  pressure  sensitive  frequency  generator. 
The  sensing  element  emits  a  frequency 
which  varies  with  pressure.  This  fre¬ 
quency  is  transmitted  to  the  EPl'T  Me¬ 
ter  and  read  directly  on  an  illuminated 
front  panel.  The  EPl'T  will  count  for  a 
precise  1  second  period  and  then  read 
out  for  1  second,  thus  providing  inde¬ 
pendent  samplings  during  alternate  1 
second  intervals. 


Scrap  from  laad-cutting  machine  U 
laved  lot  salvage  at  DuMont  television 
plant.  The  DuMont-developed  machine 
in  background  is  being  used  lor  trim¬ 
ming  leads  oi  mica  capacitors 


variety  of  different  lead-cutting 
machines  have  been  developed  that 
do  the  job  nicely  after  leads  have 
been  straightened. 

In  the  machine  developed  by 
Allen  B.  DuMont  Labs.  Inc.  and 
used  extensively  in  its  East  Pater¬ 
son,  N.  J.  plant  as  well  as  in  Emer¬ 
son’s  Jersey  City,  N.  J.  plant,  parts 
are  loaded  into  notched  teeth  of 
two  parallel  motor-driven  sprocket 
chains.  The  spacing  between  the 
two  chains  is  adjusted  to  the  body 
length  of  the  part  being  cut,  so 
that  the  body  centers  itself  be¬ 
tween  the  chains  and  the  leads  pro- 


EQUIPMENT:  A  number  of  pressure  send¬ 
ing  elements  are  available  to  accommo¬ 
date  various  ranges  of  pressure  from  0 
to  SU,(MKI  psi.  Several  different  models 
of  the  EPIT  Meter  may  be  used,  de¬ 
pending  upon  the  desired  pressure  range 
and  the  degree  of  accuracy  required. 
Modifications  of  this  equipment  are 
available  to  provide  extended  time  base 
for  even  greater  accuracy  and  extended 
range,  special  mounting,  explosion-proof 
housing,  and  other  special  facilities. 


ADVANTAGES:  Minute  variations  of  fluid 
pressures  may  thus  be  detected  with  ac¬ 


This  is  one  of  many  broad  applications  wherein  Berkeley  instruments 
can  provide  direct  reading  digital  presentation  of  information  at 
extremely  high  orders  of  accuracy. 

I'or  literature  and  data,  please  write  for  Bulletiit  554-E 


Method  oi  changing  poallion  oi  cutter 
wheel  with  Allan  wrench  on  laad-cul- 
ting  machine  at  Emerson  plant.  Sample 
parts  are  toped  to  cardboard  alongside 
machine,  with  correct  chain  and  cutter 
settings  ior  each  marked  alongside 


BefJzele4t 


2200  WRIGHT  AVENUE 


SPECIFICATIONS  - 

MODEL  554 

MODEL  55B 

RANGE 

20  100.000  cps 

20-100,000  cps. 

ECCURACr 

±  1  cycle 

Line  voltase  stability 
(approx.  0.1%) 

TIME  BASE 

1  second 

1  second 

SHORT  TERM  STABILITY 

Standard  crystal-1  part  in  10^ 
Oven  crysbi-1  part  in  10* 

Line  voltage  stability 

POWER  REQUIREMENTS 

lOSv.-nOv..  SOc..  175vr. 

105V.-130V..  60c..  125w. 

INPUT 

(any  wave  form) 

0.2-50  volts  rms  (pos.) 

0.2-50  volts,  rms  (pos.) 

DISPUY 

Direct  readins  difital- 

variable  1-5  seconds 

DIMENSIONS 

2031-  X  low  X  15- 

16H'  X  lOVa'  X  12?6' 

PANEL 

Standard  rack  19"  t  BVa* 

15H-  X  836- 
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TWO  TRUARC  RINGS  IN  NEW  PRESSURE  PUMP 
SAVE  *1.48  PER  UNIT 


NEW  WAY  Just  2  Truarc  Kings,  s«l  into  a<curot*ly  pr«- 
dntorminod  grooves,  bring  new  simplicity  of  design , , . 
speedy  ossembly.  No  skilled-lobor  requiredi  No  mointe- 
noncel  Rings  lock  ports  occurotely  for  life  of  unit. 


OLD  WAY  Requires  4  skilled-lobor  ttireoding  opero- 
tions.,.4  beovy  screws  on  o  cover  plote  ond  on  internol 
topped  threod,  plus  plug  ot  reor.  Assembly  is  slow  ond 
difficult... mointenonce  necessory. 


Using  2  Waldes  Truarc  Retaining  Rings  in  their  new  Pump,  saved  the 
Procon  Pump  &  Engineering  Co.,  Detroit,  $1.48  per  unit!  With  Truarc 
Rings,  assembly  is  speedy,  simple.  Skilled-labor  threading  operations 
...stripped  threads ...  maintenance  are  eliminated.  Parts  are  firmly 
held  together  for  life  of  unit! 

Redesign  with  Truarc  Rings  and  you,  too,  will  cut  costs.  Wherever  you 
use  machined  shoulders,  bolts,  snap  rings,  cotter  pins,  there's  a  Waldes 
Truarc  Retaining  Ring  designed  to  do  a  better  job  of  holding  parts 
together. 

Truarc  Rings  are  precision-engineered ...  quick  and  easy  to  assem¬ 
ble  and  disassemble.  Always  circular  to  give  a  never-foiling  grip. 
They  can  be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can  do  for  you.  Send  your  blueprints  to 
Waldes  Truarc  engineers  for  individual  attention,  without  obligation. 
Waldes  Truarc  Retaining  Rings  are  available  for  immediate  delivery  from 
stock,  from  leading  ball  bearing  distributors  throughout  the  country. 


USE  OF  2  WALDES  TRUARC  RINGS 
PERMITTED  THESE  BIG  SAVINGS: 

Eliminated  2  castings . $  .39 

Eliminated  8  screws . 04 

Eliminated  machining  of  2  castings  .56 
Eliminated  drilling  and  tapping 

housing . 40 

Reduced  assembly  time  by 

elimination  of  screws . 09 


TOTAL  SAVINGS . 
Weight  saved  .  .  . 


$1.48 

.  14  ounces 


For  prociskm  imomol  groovinf  and  utwlorcuttinc . . .  Waldos  Grooving  TooL 


SEND  FOR  NEW  BULLETINS 

WALDES 

TEMC 


DCO.  u.».  PAT.  orp. 


RETAINING  RINGS 

WALDES  KOHINOOB,  INC.,  LONG  ISLAND  CITY  1,  NEW  YOHK 


Wold**  Kohinoor*  Inc,  47*16  AusI*!  BIqc4,  L  I.  C.  1,  N.  Y. 
PUoM  Mnd  •ngin««rin9  tptcificotions  ond  deto  on  WoldoB 
Trworc  Rotoining  Ring  typoi  chockod  bolow.  E-0S4 

□  Bullotin  *5  SolMocking  ring  typot 

□  Bvllotin  *6  Ring  typos  for  toking  up  ond-ploy 

□  Bullotin  *7  Ring  typos  for  rodiol  ossombly 

□  Bullotin  *8  Bosic  typo  rings 

□  Sond  mo  information  obout  tho  Woldos  Grooving  Tool. 


Compony 
Businvu  Addross. 


_ _ .j 
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MICROWAVE 

EQUIPMENT 


MANUFACTURERS 

OF 

PRECISION 

EQUIPMENT 

SINCE 

1942 


MICROWAVE  TRANSMISSION 
COMPONENTS 
AND  SPECIALIZED  aEHRONIC 

ASSEMBLIES 

•  DUPLEXERS 

•  ROTATING  JOINTS 

•  DIRECTIONAL  COUPLERS 

•  CRYSTAL  MIXERS 

•  FEEDHORNS 

•  MAGNETRON  COUPLERS 

•  PHASE  SHIFTERS 

•  OSCILLATING  JOINTS 

•  BROADSIDE  ARRAYS 

•  DOUBLE-STUB  TUNERS 

•  CAVITIES 

•  WAVEGUIDES 

-AND  SPECIAL  DESIGNS 

Inquiries  invited  regarding 
manufacture,  development 
and  calibration  of  any 
microwave  units. 


Top  Photo 
10  cm. 
Duplexcr 


Center  Photo 
Crystol 
Mixers 


Bottom  Photo 
Antenno 
Feedhorn 


lOGAm 


MANUFACTURING  CORP. 

315  SIICEL  STREET 
■  ROOKLYN  6,  NEW  YORK 
Phone:  HYocinth  7>4971 


PRODUCTION  TECHNIQUES  (CMtlmNd) 

ject  on  either  side  of  the  chains. 
The  chains  bring  the  leads  up  to 
,  two  motor-driven  chopping  blades 
that  cut  with  a  shearing  rather 
than  sawing  action.  The  blades 
can  be  slid  along  their  keyed  drive 
shaft  by  loosening  a  locking  set¬ 
screw  with  an  Allen  wrench,  to 
give  any  desired  lead  length  on 
each  side.  Finished  parts  drop  into 
a  large  removable  pan  under  the 
machine,  while  cut-off  scraps  of 
leads  slide  down  chutes  into  a 
smaller  pan  for  salvage.  Value  as 
scrap  is  around  22  cents  a  pound. 

No  automatic  feed  belts  or  chains 
are  used  in  the  lead  cutter  developed 
at  the  CBS-Columbia  plant  in 
Brooklyn,  N.  Y.  Instead,  each  part 
is  hand-held  by  the  ends  of  its  leads 
and  moved  down  through  the  shear¬ 
ing  blades.  Adjustable  stops  above 
the  cutters  are  set  to  the  body  width 


Sample  capacitor  U  placed  on  adiuit- 
able  guides  oi  CBS.Columbia  machine 
to  show  operator  correct  position  oi 
outer-ioU  end  when  leads  ore  cut  to 
unegual  lengths 


I  of  the  part  and  positioned  laterally 
to  give  equal  or  unequal  lead  lengths 
as  desired.  In  addition,  one  cutter 
I  can  be  moved  along  its  keyed  shaft 
I  to  change  the  distance  between 
cuts.  Though  simpler  in  construc¬ 
tion,  this  machine  is  somewhat 
slower  in  operation  because  only  one 
part  can  be  picked  up  at  a  time  and 
j  both  hands  must  be  used  for  the 
:  cutting  operation. 

Leads  are  cut  off  one  end  of  a 
i  part  at  a  time  by  the  machine  used 
in  RCA  Victor’s  Camden  plant.  Two 
j  parts  can  be  cut  at  a  time,  one  being 
held  in  each  hand.  Stepped  disc 
wheels  on  top  of  the  machine  control 
the  distance  from  the  body  of  the 
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When  you  buy  AISiMag  ceramics  you  get: 

1.  Engineering  know>how  accumulated  during 
half  a  century  of  specialization. 

2.  Unexcelled  production  facilities. 

3.  The  widest  choice  of  ceramic  materials 
available  in  the  industry. 

4.  Equipment  of  a  size  and  completeness  that 
can  handle  YOUR  job. 

5.  Research  which  has  constantly  improved 
known  ceramics  and  has  led  in  the  develop¬ 
ment  of  new  special-purpose  ceramics. 

6.  The  highest  quality  custom  made  ceramics, 
delivered  when  and  as  promised. 


One  of  the  most  important  questions  is:  "Con  they 
deliver  on  time  and  according  to  promise?" 

American  Lava  Corporation  has  equipment  of  o 
size  and  completeness  which  is  not  matched  in  the 
industry.  A  book  showing  about  200  pictures  of 
equipment  producing  AISiAAog  technical  ceramics 
has  just  been  published.  This  book  will  give  you  o 
good  idea  of  the  size,  versatility  and  skill  of  our 
organization.  We'll  be  glad  to  send  you  a  copy  if 
you'll  request  our  booklet  "50  Years  of  Progress.” 
As  you  look  through  it  we  believe  you'll  agree  that 
we  hove  the  equipment  and  know-how  to  handle 
YOUR  job. 


50TH  YEAI  Of  CSKAMIC  LEADERSHIP 


AMCRICAM  LA¥A  CORPORATIOR 


CHATTANOOGA  5,  TENNESSEE 

OrriCft-  MITtOPOUTAM  ACCA.  ATI  tfMA  SI.,  Newark.  N.  MiUkall  S.tlSf  •  rHIlAOEtfMIA.  1*4*  Narik  I,aa4  St.,  StaraMea  4-2t23 
SOUTHWtSTi  taka  A.  OeM  Ca..  ASIS  OrMa  Or^ra,  DaNa,  t,  Oi«aa  ««lt  a  NEW  ENCtANO.  1374  klanack««am  A»a..  CaiakriAAa.  Mom..  KMIoaA  7.44«« 
iOS  ANOCIES.  332  Saaik  ,HtH  Si..  Maiaal  «07A  •  CmCACO.  23«  Narik  toSalla  $•..  C—tnt  A-I72t  •  ST.  lOUIS.  1123  WoekiaaMa  Aw.,  CarlioM  4*S9 


THIS  is  Precision 

Silver  Plating 


Plafing-Wise  . . 
YOUR  Design 
is  Protected 
by  Our  Work. 


PRODUCTION  TECHNIQUES 


(cmtliiiwd) 


Cditly  adiuBlabla  ■•mloutomatte  ma- 
china  luad  ol  RCA  Victor  for  cutting  ona 
laod  at  o  tima.  For  unaqual  laod  laafths, 
ona  whaal  can  ba  sat  for  aach  langth 
and  tha  ports  intsrchanqsd  whan  tumad 
oaar  for  cuttlnq  othar  laad 


PIECE... Tiny  •loctncal  connectors 
MHAL.  .Free>cutting  brass 

SPECS..  .Navy;  thickness  and  uniformity  of 
silver  deposit  to  rigid  specifications;  severe 
pull-out  adhesion  test,  using  fine  wire  sol¬ 
dered  into  hole 


Enlorg^d 
opprox.  Sx 


part  to  the  motor-driven  cutter 
blade  inside.  Lead  lengths  are  ad¬ 
justable  from  A  inch  to  li  inch  in 
A-inch  steps. 


Automatic  Switch  for 
Infrared  Baking  Lamps 

A  Micro  Switch  used  in  conjunc¬ 
tion  with  a  hinged  wood  platform 
turns  on  a  250-watt  GE  infrared 
baking  lamp  automatically  when  a 
chassis  is  placed  on  the  platform. 
The  technique  is  used  by  Utility 
Electronics  in  East  Newark,  N.  J. 
for  baking  the  13-tube  transmitter- 
receiver  chassis  of  the  AN/PRC6 


I  his  sure  was  a  job  for  ‘precision  plating!'  Commer¬ 
cial  plating  could  not  possibly  have  met  the  rigid  speci¬ 
fications. 

Consider  the  size  of  each  piece— no  larger  than  an  ant 
—yet  the  silver  deposit  had  to  be  uniform  and  within 
close  tolerances.  Consider  the  fact  there's  a  tiny  hole  in 
one  of  the  two  ends— yet  the  silver  had  to  be  so  firmly 
bonded  that  it  could  pass  the  severe  “pull-out"  test 
without  stripping.  Consider  that  not  only  pieces  had  to 
be  uniform  in  each  batch  but  successive  batches  also  had 
to  be  uniform. 

This  is  the  kind  of  work  we  are  doing  for  well-known 
manufacturers  of  electronic  and  electrical  parts.  In  one 
sense,  it’s  contract  work;  in  another,  a  broader  sense, 
it's  a  technical  service  because  we  fully  appreciate  the 
importance  of  the  finished  plated  piece  and  why  the 
plating  has  to  be  as  perfect  as  it  is  possible  to  make  it. 
And  in  some  cases,  we  have  helped  several  companies 
make  minor  revisions  in  design  in  order  to  make  the 
pieces  more  "platable." 

If  this  is  the  kind  of  plating  service  you  need  for  your 
assembly  parts,  we’ll  be  happy  to  take  care  of  your 
requirements. 


Switch  arraiig*ni*nt  lot  turning  hoklng 
lamp*  on  and  oil  outomaticaliv 


THOMASTON,  CONN. 
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^  Precision  Microcrystoline 

CARBON  FILM  RESISTORS 


STABLOHMS  ar«  1  %  precision  rosistors  mod* 
by  coating  o  specioiiy  trootod  ceramic  core 
with  o  fiim  of  micro-crystalline  carbon.  The 
great  stabiiity  of  the  resistor  so  formed 


DIMENSIONS: 


B 


makes  it  ideaiiy  suited  for  many  appiications 
in  which  precision  and  stabiiity  under  wideiy 
varying  ambient  conditions  are  important 
requirements. 

Resistance  Ranges 

Minimum  Maximum 


%  watt 

V* 

V/, 

.160 

.032 

100  ohms 

1  megohm 

watt 

% 

V4 

.160 

.032 

100  ohms 

5  megohms 

1  watt 

% 

1’/, 

.295 

.032 

100  ohms 

10  nsegohms 

2  watt 

2Xi 

V/, 

.295 

.032 

200  ohms 

20  megohms 

Tolerance:  t1  %  l2%  i5% 


Temperature  Coefficient: 

pending  upon  resistance. 


180  to  590  ppm,  de- 

Voitage  Coefficient:  0.002%  per  volt  maximum. 

Humidity  Sensitivity:  After  5  cycles  from  — 55*C 
to  't-120‘C  the  change  in  resistance  averages  0.05%. 


Overioad  Sensitivity:  AAay  be  overloaded  100% 
for  short  times  without  permanent  resistance  change. 

Load  Life:  After  100  hours  at  125*C  ambient  (% 
watt  resistor  dissipating  0.1  watt  )average  change  in 
resistance  is  less  than  0.1%. 

Peak  Voltage  Rating:  AAaximum  instantaneous 
peak  voltage  is  6000  volts. 


CHASE  RESISTOR  COMPANY 

MORRISTOWN,  N.  J. 


9  RIVER  STREET 
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PRODUCTION  TECHNIQUES  (coRtinwd) 

unit  before  and  after  spraying  for 
tropicalizing  and  fungiproofing. 

Each  switch  is  fastened  to  the 
end  of  its  platform  in  what  might 
be  considered  an  upside-down  posi¬ 
tion,  so  that  the  operating  pin  of 
the  switch  hits  a  striking  plate  on 
the  bench  whenever  a  chassis  is 
placed  on  the  platform.  The  weight 
of  the  platform  by  itself  is  not 
enough  to  operate  the  switch. 


There’s  More  to  a 
Good  Filter  Than 
Meets  the  Eye! 


Protecting  Chassis  Finish 

To  PREVENT  scratching  or  chipping 
of  the  baked  enamel  finish  on  por¬ 
tions  of  a  television  camera-ampli¬ 
fier  chassis  that  are  exposed  in  the 
final  rack  or  cabinet  mounting,  RCA 
Victor  uses  masking  tape  and  wood 
strips  on  these  surfaces  during 
assembly  and  test  operations.  The 
wood  strips  are  bolted  temporarily 


All  of  these  66  parts  are  from  a  single 
B&W  Toroidal-coil  type  discriminator 
only  1%"  square  by  3V4"  long  exclu¬ 
sive  of  terminals! 


Uie  of  tamporary  wood  atiipa  and  maik- 
ing  tape  to  protect  baked  enamel  iiniah 
of  chaiiU  during  aiiembly 


Throughout,  the  job  is  one  calling 
for  precision  components  plus  a  wealth 
of  engineering  “know  how”  in  pro¬ 
ducing  and  assembling  them  for  max¬ 
imum  performance  and  effectiveness. 

Like  all  other  B&W  Special  Com¬ 
ponents,  the  one  illustrated  here  was 
designed  and  produced  for  a  specific 
application— in  this  instance  a  critical 
military  use. 


to  the  surfaces  on  which  the  chassis 
rests  or  slides  during  assembly  at 
Camden,  N.  J. 

This  protective  technique  elimi¬ 
nates  costly  retouching  operations. 
Retouching  of  scratches  is  rarely 
.satisfactory  anyway,  because  of  the 
difficulty  of  baking  the  retouched 
areas  adequately  once  parts  have 
been  installed. 


Doghouse  Crate  for  Tube 

Large  hydrogen  thyratrons  are 
shipped  safely  in  individual  wood 
and  screen  crates  constructed  much 
like  a  dog  house.  A  gable  roof  pre¬ 
vents  piling  of  other  crates  on  top, 
and  a  hinged  door  with  hasp  and 
staple  permits  padlocking  the  crate 
during  shipment.  Screen  is  used  in 
the  door  and  on  the  other  three 
sides  so  that  anyone  approaching 
the  crate  from  any  direction  can  see 


B&W  Toroidal  Coiii  of  vort* 
ous  sfylti  and  tizet  ar«  avail* 
obla  in  a  wida  ran9»  of 
inductonc*  values  in  open, 
shielded,  potted  and  hermeti* 
cally  sealed  types. 


In  addition  to  "tailor-made** 
discriminators,  B&W  offers  o 
complete  line  of  performonce- 
proved  filters  including  high- 
pass,  low-pass,  bond-pass  and 
band  suppression  types. 


Barker  *  Williamson,  Inci 

237  Foirflald  Av*.,  Uppar  Darby,  Po.^.  .  j 
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Send  this  convenient  coupon  now 


Irvington 


VARNISH  A  INSULATOR  COMPANY  I  „ 

Irvington  11,  New  Jersey  j 

PlanU:  Irvincton,  N.J.;  El  Monte,  Calif.;  Usmilton,  Ontario,  Canada  ■  „ 

J  City _ 


Irvington  Varnish  &  Insulator  Co.  el-s  S2 

17  Argyle  Terrace,  Irvington  11,  N.  J. 

Gentlemen: 

Please  send  me  your  catalog  on  IRV-O-LITE  XTE-SO, 
Temflex  105  and  other  types  of  Fibron  Extruded 
Plastic  Tubing. 

Name . . . Title _ _ 

Company . . . . 


For  Further  Information,  Consult  pages  92-93  in  the  I951-I9S2  Electronics  Buyers’  Guide 
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Ozalid  saves  time  and  money  in  Printmaster  wiring 

. . .  with  smooth,  flexible  Irvington  FIBRON^  Tubing 


The  job  of  wiring  Printmasters  and  other  duplicating  and  copying 
niacliines  is  simplified  by  the  smooth  interior  surface  and  unusual 
flexibility  of  Irvington  Fibron  Extruded  Plastic  Tubing,  according 
to  the  Engineering  Department  of  Ozalid  Division  of  General  Ani> 
line  &  Film  Corporation.  The  tubing  slips  over  the  wires  easily  and 
quickly — thus  saving  time  and  money  in  assembly. 

Ozalid's  choice  among  the  many  available  types  of  Fibron  Tubing  is 
IRV-O-LITE  XTF%30 — an  unusually  effective  insulation  for  normal 
operating  conditions.  For  more  severe  service — particularly  where 
high  ambient  temperatures  are  encountered — many  leading  manu¬ 
facturers  of  electrical  equipment  turn  to  Temflex  105.  This  Irving¬ 
ton  Fibron  Tubing  is  UL  approved  for  90°  C.  operation  in  oil — as 
well  as  for  continuous  service  at  105°  C. 

Specifically  formulated  for  high-temperature  operation,  Temflex 
105  has  the  added  advantage  of  retaining  its  flexibility  at  temper 
I  atures  as  low  as  — 40”  C! 

There’s  a  type  of  Fibron  Tubing  for  just  about  every  type  of  service 
requirement — why  not  look  into  the  entire  line?  Just  mail  the 
coupon  for  the  Fibron  Catalog. 


^VJTTON  COHTh 


^  f*'ERYTHING 


fVER  built  \HT0 


15,000  tp» 


Advanced  Series  400-A 


AMPEX  ELECTRIC  CORPORATION 

Redwood  City.  California  i 


te  jvf  Bulletin  A-211 
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Crate  lor  hiqh-powet  tube 


the  fragile  nature  of  its  contents. 
Projecting  boards  on  opposite  sides 
provide  convenient  grips  for  a  two- 
man  carry. 

The  tube  itself  is  spring-sus¬ 
pended  inside.  The  cathode  flange 
around  the  base  is  placed  between 
two  quarter-inch  pieces  of  plywood 
held  together  by  eyebolts  that  also 
serve  as  anchors  for  the  four  stiff 
steel  supporting  springs.  A  rub¬ 
ber-covered  spring  encircles  the  top 
part  of  the  tube  and  provides 
anchors  for  four  additional  springs 
that  go  to  the  four  corners  of  the 
crate. 

Cost  per  crate  is  about  $50,  but 
crates  are  returned  empty  for 
re-use  to  cut  down  the  packing  cost 
per  tube.  This  crating  technique, 
as  used  by  Chatham  Electronics 
Corp.  in  Newark,  N.  J.,  meets  with 
the  approval  of  shipping  companies. 


Cable-Unwinding  Tool 

Two  pieces  of  tubing  welded  to¬ 
gether  permit  unwinding  cable 
from  heavy  spools  without  first 
loading  the  spools  on  racks.  One 
piece  is  straight  and  has  one  end 
flared.  To  this  is  welded  a  second 
piece  bent  in  the  form  of  a  modified 
.semi-spiral.  The  open  end  of  the 
curved  tube  is  also  flared. 

In  u.se,  the  spool  of  cable  is  placed 
on  end,  and  the  unflared  end  of  the 
straight  tube  is  inserted  in  the  top 
of  the  spool.  The  cable  is  then 
threaded  through  the  curved  tube 
and  out  through  the  top  of  the 
straight  tube.  A  pull  on  the  cable 
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can  do... 
Must  do 


Crf6iCQ/ 
iron  orurfstee/ 
scrap  proSkfn 


^MANAecMOdr* 


scwmsA^ 
'W«f,5l50|P 


*fnongh 

•UrHHUL  MWOUCTION  «TM0»ITY.  Ot«,TIIE«T  0. 

UIFMTMEIIT  OF  COIIMrittE 

“*•  "0*  *  »mi  wsnrm 


It's  a  problem  calling  for  the  assistance 
of  every  thoughtful  business  man— now. 

Unless  the  steel  mills  get  more  scrap . . . 
furnaces  may  have  to  be  shut  down. 

Shut  down— at  a  time  when  our  armed 
forces  need  more  and  more  equipment . . . 
when  civilian  demands  for  steel  are  greater 
than  ever  . .  .  when  our  economy  is  fight* 
ing  desperately  against  inflation! 

You  Can  Help.  Yes  . . .  regardless  of  the 
business  you’re  in  . .  .  you’re  in  the  scrap 
business,  too. 

If  you’re  in  the  steel-fabricating  bus¬ 


iness,  you  iiave  extra  dormant  scrap  to  be 
added  to  your  production  scrap. 

If  you're  in  any  other  business,  you 
surely  have  idle  metal  that  will  do  you — 
and  America— more  good  being  fed  into 
furnaces  than  cluttering  up  your  premises. 

Write  for  Suggestions.  The  booklet 
shown  here  tells  how  to  set  up  a  Scrap 
Salvage  Program  with  least  amount  of 
effort  and  minimum  interference  with  your 
regular  operation.  It  tells  where  to  look  for 
scrap,  what  to  do  with  it  when  you  get  it. 

You  are  urged  to  send  for  the  booklet 


now.  Use  the  coupon. 

FACTS  ABOUT  SCRAP  SALVAGE 
Steel  production  I9S0  —  97,800,000  net  tons 
Estimated  copocity  1952  — 119,500,000  net  tons 
Purchased 

scrap  used  *  1950  —  29,500,000  gross  tons 

Estimoted  purchosed 

scrap  requirement*  1952  —  36,200,000  gross  tons 

*Alt  eonMm«r» 

Where  will  the  extra  tonnage  come 
from?  Mostly  from  your  dormant  metal — 
ol>solete  machines  and  structures,  tools, 
jigs,  fixtures,  gears,  wheels,  chains,  track. 


NON  FERROUS  METAL  NEEDED,  TOOx 


Thia  adw>*rtla^n»9mt  Is 
a  eontributioitf  tn  the  matlonal  Imtereat,  bg 


McGRAW-HILL  PUBLISHING  COMPANY,  INC. 


330  WEST  43nd  STIEET 


NEW  YOIK  36,  N.  Y. 


Advertising  Council 
25  W.  45lh  St. 

New  York  19,  N.  Y. 

Please  send  me  a  copy  of  the  free  booklet:  “Top  Manage¬ 
ment:  Your  Program  for  Emergency  Scrap  Recovery” 


NAME . 

COMPANY . TITLE. 


ADDBESS. 

emr . 


ZONE . STATE 
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The  new  100  kc  Ferro-Resonant  Flip  Flop  gives 
you  6  important  advantages  over  the  vacuum  tube 


The  new  CRC  100  kc  Ferro -Resonant 
Flip  Flop  is  a  highly  efficient  vacuum  tube 
replacement  in  certain  counting,  amplify¬ 
ing,  and  control  applications,  and  can  do 
many  of  the  jobs  of  the  magnetic  amplifier. 

It  has  the  long  life,  efficient  use  of  power, 
and  low  heat  dissipation  of  the  saturable 
reactor,  yet  can  be  packaged  to  occupy  less 


PRODUCTION  TECHNIQUES  (CMtiniMd) 


causes  the  tube  assembly  to  revolve 
around  the  spool,  unreeling  the 
cable.  The  tool  was  developed  by 
K.  W.  Goggans,  employee  in  the 
Tubing  and  Cables  Department  of 
Texas  Engineering  and  Mfg.  Co., 


Spiral  pip*  whip*  around  to  unr**l 
cable  ia*l*r  than  irom  convantional 
rack,  with  no  n**d  to  Uit  (pool 


than  1/10  cubic  inch  of  space. 


Inc.,  Dallas,  Texas. 


Copper  and  core  loss  are  the  only  causes 
of  power  consumption,  permitting  more 
than  90%  of  the  input  energy  to  be  de¬ 
livered  as  usable  output  under  certain 
conditions.  The  Flip  Flop  is  immune  to 
high  acceleration  and  shock,  and  virtually 
eliminates  the  problem  of  heat  dissipation 
by  using  non-dissipating  reactive  elements. 


Socket-Life  Extender 


Medtl  MC  flip  Fl*p-act*al  tilt 


Use  of  an  expendable  adapter  mini¬ 
mizes  socket  wear  when  a  costly 
tube  tester  is  used  for  daily  incom- 


Since  there  is  nothing  to  wear  out  or 
burn  out,  the  Flip  Flop  can  be  built  per¬ 
manently  into  the  circuit.  However,  pres¬ 
ent  models  are  available  in  octal  plug-in 
bases  for  convenience. 

Any  specific  question  you  may  have  re¬ 
garding  application  of  the  Flip  Flop  to 
your  product  will  be  promptly  answered 
by  CRC  engineers.  Write  today  to  the 
Applications  Division  for  full  information. 


ing  inspection  of  critical  tubes  in 
the  Television  Receiver  Division  of 
DuMont’s  East  Paterson,  N.  J. 
plant. 

Adapters  are  made  up  by  putting 
together  a  ba.se  and  socket  for  the 
type  of  tube  being  tested,  with  bare 
leads  going  straight  up  from  base 
pins  to  corresponding  socket  ter¬ 
minals.  Two  bolts  go  through 


(m 


R  10  (tifi  ri*t  counter  (tint  20  kc 
Forro-Rotonint  Flip  Flops 


)  Cnntpui^j'  RjPAjpaxjch^ 


CORPORATION 


]3<t  W.  il  t(C 


VTHORNI.  CAlirOI 


.  ostoiNE  s  un 


adapter  socket  holes  into  threEuled 
holes  in  the  panel,  to  hold  the 
adapter  rigidly  in  the  correspond¬ 
ing  tube  tester  socket. 

A  socket  lasts  two  to  three 
months  in  this  type  of  service.  A 
worn  adapter  can  be  replaced  in  a 
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THEY  WILL  PROTECT  SENSITIVE  ELECTRONIC  EQUIPMENT 

Murray  Circuit  Breakea  are  fully  magnetic.  When  a  short  circuit  occurs,  as  happem  so 
often  during  testing,  Murray  Fully  Magnetic  Circuit  Breakers  trip  instantly.  Expensive,  hard- 
to-reploce,  electronic  parts  are  protected  oil  along  the  line. 

Murray  Fully  Mognetic  Circuit  Breakers  can  be  calibrated  to  meet  your  specific  needs, 

2  THEY  WILL  SAVE  YOU  TIME  AND  MONEY 

a.  They  Sove  You  Time  — No  Nuisance  Tripping 

While  tripping  instantly  on  short  circuits,  Murray  Fully  AAognetic  Breakers  will  not  disrupt 
your  testing  line  with  nuisance  tripping.  Hermetically  sealed  hydraulic  time  delay  element 
allows  Murray  Breakers  to  carry  harmless  overloads  without  tripping.  If  the  overload  persists 
ond  reaches  the  danger  point,  the  breaker  will  trip. 

b.  They  Save  You  Time  — No  Waiting  To  Reset 

Murray  Fully  AAagnetk  Circuit  Breakers  trip  at  fixed  current  values,  regardless  of  tempera¬ 
ture.  Therefore,  they  can  be  reset  immediately  after  the  source  of  trouble  hgs  been  removed 
because  there  is  no  "cooling  off"  period. 

c.  They  5ave  You  Money —  Nothing  Is  Destroyed 

The  use  of  Murray  Fully  Magnetic  Circuit  Breakers  will  mean  a  further  saving  of  time  and 
money.  When  the  breoker  trips  nothing  is  destroyed— there  is  nothing  to  replace.  Simply 
remove  the  cause  of  the  trouble  and  flip  the  twitch  back  to  the  "on"  position. 

By  using  Murray  Fully  AAagnetk  Circuit  Breakers  your  testing  procedure  flows  smoothly 
with  minimum  interruptions.  Your  electronk  equipment  gets  maximum  protection  at  a 
reasonable  cost. 

fwrtli«f  iwfomigtioii  wriH  H: 

MURRAY  MANUFACTURING  CORPORATION 

1250  ATLANTIC  AVENUE,  BROOKLYN  16,  NEW  YORK 


Service  Entrance  &  Meter  Equipment  *  Fully  Magnetic  Circuit  Breakers  *  Safety  Switches— Types  A,  C  and  D 
Current  Limiting  Reactors  *  Crows'  Nest  Aerial  Ladders 
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(CONtiflHtd) 


ibd 


y®**  need  ^ 


PRODUCTION  nCHNIQUES  (CMNiiiitd) 

minute,  whereas  formerly  the  tube 
tester  was  out  of  service  for  an 
hour  or  more  while  a  worn  panel 
socket  was  being  replaced  and  re¬ 
wired  in  the  instrument  repair  de¬ 
partment. 


SPECIFICATIONS 

Range:  1  cps  to  120,000  cps 
Calibiation:  with'n  l'2°o  plus  1/10 
cycle 

Output  circuits:  20  volts  or  20  mill 
amp«  and  1  volt  at  300  ohms 
coiiS’r  nt  in-oedance 
Amplitude  staoility:  Plus  or  minus  ’  2  db 
ONDESIRED  VOLTAGES 
Power  Supply  Noise:  Less  than  1  100°o 
of  output  signal 

Power  Lino  Surge:  Less  than  l/10°o 
of  output  signal 

Harmonic  Distortion:  Less  than  2  10°o 
from  20  cps  to  1  5,000  cps.  Less  than 
1  at  all  other  frequencies 
Microphonic  Noise:  Less  than  1/100°o 
of  output  signal 


SOUTHWESTERN  INDUSTRIAL 
ELECTRONICS  CO. 


28;:  i  POlr  OAK  POAD 
ttOUsiON  19  TEXAS 


434  StVLNTH  AVE  EAST  -  CAl.&AilY,  AIEERTA.  CANADA 


Bridge  Transformer  Tester 

By  Curtis  R.  Schafer 

The  LiQuidometer  Corp. 

Long  Island  City,  N.  Y. 

Incoming  bridge  transformers  for 
capacitance-t}rpe  aircraft  fuel  gages 
are  quickly  checked  for  voltage  and 
phase  relationships  with  the  pro¬ 
duction-type  test  setup  shown.  The 
test  fixture  has  an  arrangement  of 
leaf  springs  that  contact  the  term¬ 
inals  on  the  header  of  the  hermetic¬ 
ally  sealed  transformer  and  conduct 
the  currents  from  these  terminals 
into  the  test  unit  proper. 

In  the  test  unit  are  the  correct 
resistance  loads  for  the  various  sec¬ 
tions  of  the  secondary  windings.  A 
seven-position  selector  switch  on 
the  front  panel  is  rotated  by  the 
operator  to  select  each  section  in 
turn,  and  the  voltage  of  each  section 
is  then  read  with  an  electronic  volt¬ 
meter. 

A  zero-center  milliammeter  is 


CompUl*  dtcuit  of  bridq*  tronaionnar 
teitar.  First  tube  is  push-pull  Toltage 
ampttiier.  iesdinq  second  tube  which 
serres  as  phase  detector 
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INFORMATIVE  DATA  SHEETS 

Include  th»m  in  your  filet  — Complete  information  including 
dimensional  data,  specifications  and  other  pertinent  facts  on 
MYCALEX  low-loss,  low-cost,  tube  sockets.  Write  for  your  set 
complete  with  loose-leaf  binder  that  permits  the  inclusion  of  sub¬ 
sequent  releases  and  data  sheets. 


Mycaiix  Cospobation  op  Amebka 

Owners  of  "MYCALEX'  Patents  and  Trade-Marks 
EiKittn  llficis:  30  ROCKIFUIER  PLAZA,  NEW  YORK  20  -  Hart  t  tiMni  IHIcm:  CLinON,  N.A 
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SOBlilHIATORES 


—  available  in  two  grades: 

MYCALEX  410  pricod  comparablo  to  mico-flllod 

phonolkt.  loti  factor  it  only  .015  at  1  me.,  intulotion 
rotittonco  10,000  mogohmt.  Approvod  fully  at  Grodo 
1-4B  under  N.M.E.$.  JAN-1-10  *'lntuloling  Motoriolt 
Coromic,  Radio,  Clott  I*. 

MYCALEX  410X  —  low  in  cot!  but  insulating 

proportios  grootly  oxcood  Ihoso  of  gonorol  purpoto 
phonolics.  loss  factor  is  only  ono-fourlh  that  of 
phtnolics  (.083  at  I  me.)  but  cost  is  comparablo. 
Insulation  rosistonco  10, OCX)  mtgohms. 


PREMIUM  INSULATION  -  Bodies  are  MYCALEX 
glast-bondsd  mica,  tha  dielsctric  that  combinat  avory  char¬ 
acteristic  rsquired  in  a  modam  insulation  including  low 
dislactric  loss,  high  dislsctric  strength,  high  arc  resistance, 
non-hygroscopic  and  great  dimensional  stability. 

COMPETITIVELY  PRICED  —  Although  manufacture  is 

to  the  most  exacting  quality  standards  and  fully  meets 
RTMA  recommendatioTM,  an  exclusive  MYCALEX  manu¬ 
facturing  process  permits  pricing  at  a  level  competitive 
with  low  cost  phenolic  types. 

PRECISION  MOLDED  —  An  exclusive  MYCALEX  injec¬ 
tion  molding  technique  affords  great  dimensional  accuracy, 
exact  uniformity,  superior  low  loss  characteristics  and 
perfect  homogeneity. 

MYCALEX  TUBE  SOCKET  CORPORATION 

Under  Excfvtiva  Ucania  of  Mycofax  Cerparofien  of  Amtrlta 
30  ROCKEFEllER  PIAZA  •  NEW  YORK  20,  N.  V. 


PRODUCTION  TECHNIQUES 
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SCOTCH 

)UND  RECOROIMG 

WE  1^ 


They  hush  the  hurricane  under 
your  hood. ..with  Tope  Recording 


TmI  letup  used  at  The  Uquidometer 
Corp.  lor  hiqh-speed  cbeckiog  oi  all 
electrical  characteristics  oi  a  bridge 
transiormer  that  is  piugged  into  box  in 
foreground 

used  to  indicate  the  phase  relation¬ 
ship  of  each  secondary  section  to 
the  primary  since  the  phase  of  the 
voltage  is  as  important  as  the  mag¬ 
nitude  in  self-balancing  bridge 
applications.  The  0-150  v  a-c  volt¬ 
meter  serves  to  monitor  the  400- 
cps  line  voltage  applied  to  the 
primary  of  the  transformer  under 
test.  Alt  construction  work  was 


At  high  speeds^  your  automobile’s 
carburetor  sucks  in  astonishing 
amounts  of  air ...  as  much  as  300 
cu.  ft.  a  minute.  This  tremendous 
rush  of  air  would  make  an  ear-split¬ 
ting  noise  but  for  the  air  cleaner- 
silencer  mounted  on  the  carburetor. 

Elesigning  of  these  devices  was 
formerly  a  costly  trial -and -error 
proposition,  but  tape  recording  has 


simplified  the  job.  Engineers  of 
the  Industrial  Wire  Cloth  Products 
Corporation  at  Wayne,  Mich.,  now 
make  recordings  on  “Scotch”  Sound 
Recording  Tape  of  actual  road  tests 
of  design  models.  These  noise  signals 
are  then  analyzed  for  frequency  and 
relative  amplitude,  giving  engineers 
valuable  data  on  which  to  base 
design  modifications. 

80  3M  ENGINEERS  in  the  field  barked 
by  20  laboratory  experts  are  ready  to 
help  you  with  recording  problems. 
These  men  of  the  3M  Service  Organiza¬ 
tion  have  had  wide  experience  with 
radio,  electronic  and  industrial  sound 
engineers.  They  can  suggest  new  re¬ 
cording  methods,  show  you  shortcuts, 
assist  in  selection  of  equipment.  Call 
your  local  3M  Service  Representative 
today  ...  or  write  us  direct:  Dept. 
E-52,  Minnesota  Mining  &  Mfg.  Co.. 
St.  Paul  6,  Minn. 


IT’S  THE  MAGNETIC  TAPE  USED  BY 
MORE  RECORDING  ENGINEERS  THAN 
ALL  OTHER  BRANDS  COMBINED! 


The  term  "SCOTCH”  and  the 
plaid  deoira  are  regi(it«red  trade* 
marks  for  Sound  Recording  Tape 
made  in  U.S.A.  by  MINNE- 
SarA  MINING  &  MFG.  CO.. 
St.  Paul  6,  Minn. — alao  makers  of ’’Scotch*’  Brand 
Presaure-aenaitiveTapea.  "IToderaear’  Kubberiaed 
t'oating.  "Scotchlite’’  Reflective  Sheeting.  ’’Safe* 
ty-WaJk**  Non-alip  Surfacing,  *’3M**  Abrasives, 
'*.1M”  Adhesivea.  Cieneral  Export:  270  Park 
Avenue,  New  York  27,  N.  Y.  In  Canada:  London* 
Ont.,  Can. 


done  by  Arthur  Hull. 


Jack-Cleaning  Tool 

A  DUMMY  brass  plug  with  a 
machined  slot  speeds  insertion  of  a 
burnishing  tool  in  Western  Electric 
type  218  and  similar  jacks  for 
cleaning  of  contacts. 

The  dummy  plug  is  inserted  in 
the  jack  to  spread  the  contacts,  the 


Removing  dummy  plug  from  lack  oitor 
using  It  to  spood  insertion  oi  the  flat 
burnishing  strip  between  the  lack  con¬ 
tacts 
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^CLEYELAMD  COHTAIMER^ 


MOI  BARBIRTON  AVI.  CLIVILANB  R,  OHIO 

fUNW  AWO  IMtl  OWICtt  t  l^■■l>^>^.N.Jl 

AMAtIVI  OfVtSIQN  ••  Ch.iiwA  Okim 

CAmwAN  hawti  tfc>ot.rfiwdciwniMif,cw^t><^yw.»n.oiiiirfi  i 
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CLEYELITE*  and 
COSMALITE* 


Phenolic 


TUBING 


of  every  type  for  almost 


EVERY  APPLICATION 


are  Preferred  because  of  their 
Proven  Performance  and  Low  Cost! 


In  eWte  aaU  Tthrhif  thair  to  otoMSI  ■■iTtniil  tWr 
liav.  ktoh  toanl«Ttiofi  rMtoMmea  oad  low  aetotoro  oboorpaea. 
TlMlr  low  diotocuic  toM  to  tnlkibio  for  oltra  hl^  hrp— cr 
appUeottoos. 


Im  llmctrit  Moton  lot  anBOtmro  sbait  rpacota.  iarafotors. 
bnuh  h^don.  oad  many  liailar  ioreodH  appBeoteoa  lo- 
.aitiag  *07  Bochtotop,  CloroUto  and  ComKiWfo  or*  p«r- 
ttculotly  auHobfo. 


Im  Itmlmyi,  Cmmtrolt,  SofonioOT  kmctHimn,  Iho  toHom 
ptadri  ol  CUtoIH*  PImooUc  Tubbip  kora  ipaeial  prepatllaa 
that  pnOTOntaa  eoaplata  Mttoiactfon. 


In  Trmntlortmmn,  X-Kwf  and  DkMtmwmty  fydpaanr, 
Clarallla  and  CataalUa  tuktai.  bi  raifona  pradat  .  .  . 
ractaapnlof  and  otkar  ikapat.  (apply  tka  axaet  aaads  al  Ika 
aagliiaar. 


TEN  6RADES  -  TIME  TESTED 

lmm.diat.iy  Availabl.  at  Low  Cost 
Why  Pay  Mor.? 

Far  tka  Satt . coll  Clavaland 

TILL  US  YOUR  NEIDSI 

*B(p.  U.  t.  Pat.  OtL 


ROBINSO 


Pushinq  fixture  in  for  rough  grinding  of 
•oldering-iron  tip.  Metal  protective  cover. 
I  normally  over  grinding  wheels,  has 
been  removed  to  show  operation  more 
I  clearly 


PRODUCTION  TECHNIQUES  (costisiwd) 

burni.shint?  tool  is  pushed  into  the 
slot  in  the  pluK,  and  the  plug  is 
removed.  This  leaves  the  tool  be¬ 
tween  the  contacts,  ready  for 
burnishing.  The  idea  can  be  applied 
to  all  types  of  contact-making  or 
contact-breaking  jacks,  in  initial 
production  to  improve  seating  of 
contacts  and  to  routine  mainte¬ 
nance.  The  plug  was  developed  by 
Commercial  Radio-Sound  Corp.,  281 
E.  47th  St.,  New  York  17,  and  can 
be  obtained  from  them. 

Grinding  Setup  for 
Soldering  Iron  Tips 

Devklop.mk.nt  of  a  highly  efficient 
production  setup  for  regrinding  the 
copper  tips  of  soldering  irons  has 
reduced  the  cost  of  reprocessing 
tips  to  4  cents  in  the  Television 
Transmitter  Division  of  Allen  B. 
DuMont  Labs.,  Inc.,  Clifton,  N.  J. 
An  additional  saving  is  obtained  by 
grinding  new  tips  to  shape  from 
5i-inch  lengths  of  8-inch  raw  cop¬ 
per  rod  costing  11  cents  per  length. 

Regrinding  is  the  first  step.  The 
tip  is  inserted  in  a  fixture  mounted 
on  a  slide  that  moves  in  and  out  be¬ 
tween  two  I  X  6-inch  Norton  Alun- 
dum  wheels  that  are  each  set  7i  deg 
off  the  axis  of  the  slide  to  give  the 


HEI-tFlB 


FEATURES 


COMPARE  BEFORE  YOU  SPECIFY! 


ROBINSON  GIVES  YOU 

Wide  mounting  surface  for  firm,  secure 
attachment. 

Smooth  snubbing  and  shock  protection 
through  groduol  negative  load  engagement 
by  knitted  monel  wire  buffer. 

Excellent  isolation  efficiency;  high  damping 
and  stability;  non-linearity  ond  vi^ide  load 
tolerance  provided  by  the  exclusive  Robin¬ 
son  resilient  element.  This  consists  of  o 
MET-l-PLEX  cushion  of  knitted  stoinless  steel 
wire  combined  with  o  lood  sharing  pre¬ 
cision  formed  stainless  steel  spring. 
Overload  and  resilient  shock  protection  pro¬ 
vided  by  ouxiliary  monel  MET-L-FLEX 
limiter. 

"Proof-tested'^  oil  metal  construction  com- 
Most  mounts  provide  the  minimum  bines  minimum  weight,  maximum  strength 

acceptable  performance  detailed  in 
the  specification.  Robinson  mounts 
give  maximum  performance  —  ex¬ 
ceed  specification  requirements  by 
Wide  margins.  Built-in  “Plus"  fea- 

tures  provide  the  maximum  of  7002  Bulletin  700. 

equipment  protection  under  all^^  ROBINSjQlQVIATIjDPlNC. 
service  and  combat  conditions.  /  j  • » •/*  •  o  •  ^  h  »w/j  ■  i  s  i  t 


0 


and  wido  environmental  tolerance. 

1^  1  *  Robinson  pioneered  the  first 

lb  PlhMIllil  metal  vibration  control  sys- 

tem.  Their  comprehensive  experi- 
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Advertising  men  agree  -  to  do  a  complete 
advertising  job  you  need  the  double  effect 
of  both  Display  Advertising  and  Direct 
Mail. 


Display  Advertising  keeps  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  display 
advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach  — 
the  person  who  buys  or  influences  the 
purchases. 

More  and  more  companies  are  constantly 
increasing  their  use  of  Direct  Mail  because 


McGRAW-HILL 


DIRECT  MAIL  LIST  SERVICE 


it  does  a  job  that  no  other  form  of  adver¬ 
tising  will  do. 

McGraw-Hill  has  a  special  Direct  Mail 
Service  that  permits  the  use  of  McGraw- 
Hill  lists  for  mailings.  Our  names  give  com¬ 
plete  coverage  in  all  the  industries  served 
by  McGraw-Hill  publications  —  gives  your 
message  the  undivided  personal  attention  of 
the  topnotch  executives  in  the  industrial 
firms.  They  put  you  in  direct  touch  with  the 
men  who  make  policy  decisions. 

Some  people  have  a  wrong  conception  of 
Direct  Mail.  There’s  no  hocus-pocus  to  it— 
there’s  no  secret  formula— nor  is  there  need 
for  an  extensive  department  to  plan  and 
execute  your  mailing  program.  You  don’t 
even  need  your  own  mailing  lists. 

Probably  no  other  organization  is  as  well 
equipped  as  McGraw-Hill  to  solve  the  com¬ 
plicated  problem  of  list  maintenance  in  in¬ 
dustrial  personnel.  Our  lists  are  compiled 
from  exclusive  sources,  based  on  hundreds 
of  thousands  of  mail  questionnaires  and  the 
reports  of  a  nationwide  field  staff,  and  are 
maintained  on  a  twenty-four  hour  basis. 

In  view  of  present  day  difficulties  in 
maintaining  your  own  mailing  lists,  thjs  ef¬ 
ficient  personalized  service  is  particularly 
important  in  securing  the  comprehensive 
market  coverage  you  need  and  want. 

Ask  for  more  detailed  information  today. 
You’ll  be  surprised  at  the  low  over-all  cost 
and  the  tested  effectiveness  of  these  hand¬ 
picked  selections. 


McGRAW-HILL 

PUBLISHING  COMPANY,  INC. 

330  WEST  42nd  STREET,  NEW  YORK  18,  N  Y 
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SESSIONS 

TIMERS 


t 


ii 


One  after  another,  elock-raclio  de¬ 
signers  are  finding  in  lower-priced 
Sessions  Timers  a  praetieal  way  to 
hold  the  line  against  today’s  rising 
prices. 

I)e|N'ndahle  Sessions  Timers  fea¬ 
ture  a  compact,  suh-synchronoiis 
motor,  require  fewer  moving  parts, 
cost  less  to  make.  If  you  want  s|>ecial 
staling  of  dial,  liezel,  and  hands. 


tions — still  at  lower  cost  than  com¬ 
petitive  timers.  Sessions  offers  more 
features  than  are  available  in  any 
other  timer. 

Investigate  the  advantages  of 
Sessions  Timers  for  voiir  new  clock 
radios  -regular  or  lower  price 
models.  >Xrite  for  technical  details. 
The  Sessions  (]|ock  Co.,  Timer 
Division,  Dept.  45.  Forestville, 
Connecticut. 


PRODUCTION  TECHNItUES  (continiwd) 

desired  tip  angle  of  15  deg.  The 
holding  chuck  is  tapered  to  go  be¬ 
tween  the  grinding  wheels  without 
touching.  An  Allen  screw  on  the 
chuck  is  tightened  to  lock  the  tip  in 
place  after  it  has  been  positioned  by 
eye  so  the  working  face  is  vertical. 

With  the  tip  in  position,  the  slide 
is  moved  in  to  regrind  both  faces 
simultaneously.  This  is  done  in 
several  passes,  inspecting  each  time 
to  see  if  pits  and  holes  are  gone. 
Now  a  knurled  locking  pin  at  the 
top  of  the  fixture  is  pulled  up  long 
enough  to  rotate  the  chuck  and  tip 
90  degrees,  and  the  pin  is  released 
to  drop  into  another  locking  hole. 
The  fixture  is  now  pushed  into  the 
wheels  again  to  trim  the  sides  of 
the  tip. 

For  these  first  grinding  opera¬ 
tions,  the  tip  moves  in  past  the 


{  Scale  i>  removed  from  ihanke  oi  Upi 
in  a  lew  seconds  as  they  are  pushed 
through  copper  tube  in  this  setup.  Other 
end  oi  this  motor  shaft  has  Alundum 
wheel  for  finish-grinding  oi  tips 

exact  center  of  the  grinding  wheels, 
I  so  that  grinding  marks  run  across 
the  faces  of  the  tip.  These  marks 
'  are  eliminated  in  the  next  step, 
which  involves  holding  each  face  of 
I  the  tip  manually  near  the  bottom 
I  of  another  grinding  wheel  of  identi- 
'  cal  grade,  with  the  shank  of  the  tip 
'  horizontal.  This  smooths  the  sur- 
j  face,  leaving  only  faint  longitudinal 
grinding  marks.  Finally,  the  tip  is 
held  end-on  to  the  wheel  to  square 
it  off  and  give  the  desired  A -inch 
point  width.  The  wheel  for  finish¬ 
grinding  is  backed  by  an  old  1-inch 
wheel  for  rigidity.  A  batch  of  tips 
is  rough-ground  at  a  time,  which 
allows  the  first  ones  ample  time  to 
cool  so  they  can  be  picked  up  for  the 
finish-grinding  operation. 

All  three  wheels  are  driven  by 
J-hp  3,450-rpm  capacitor-start  a-c 
motors.  These  will  slow  dow  n  some¬ 
what  when  a  tip  is  pushed  in  for 
fast  cutting,  and  provide  less  than 
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Amplifiers 


Keystone  is  noted  for  its  specialization  in  magnetic  ampli 
fiers.  No  standard  "line"  .  .  .  rather  we  build  magnetic 
amplifiers  of  all  sizes,  your  design  or  ours.  We'll  ship 
them  right  on  schedule,  open  or  hermetically  sealed. 

If  magnetic  amplifiers  for  Servo  systems  are  your 
problem,  we'll  give  your  inquiry  prompt,  intelligent 
attention.  No  obligation  to  consult  our  engi¬ 
neering  department.^ 


KEYSTONE  PRODUCTS  GO. 

904-6  TWENTY-THIRD  ST.,  UNION  CITY  2.  NEW  JERSEY 


UNion  6-5400 
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PRODUCTION  TECHNIQUES 


marks 
them  all 


FROM  ARTILLERY  SHELLS 
TO  MEDICAL  AMPULES 


MASTERS  OF  MARKING  — Since  1911 

Markem  methods,  machines,  type  and  inks  have  been  marking  the 
products  of  industry  for  forty  years.  Markem  machines  can  mark  up 
to  many  thousands  of  pieces  per  hour.  They  make  clear,  durable  im¬ 
prints  on  flat,  curved  or  irregular  surfaces  of  paint,  paper,  wood,  gla.ss, 
metal,  leather,  plastic,  rubber,  fabric,  composition  and  pressure  sensi¬ 
tive  tapes.  No  special  skill  is  needed  for  their  operation.  Legend  and 
color  of  imprint  may  be  quickly  and  easily  changed. 

MAKE  rOUR  MARK  WITH  MARKEM 

When  your  products  need  marking  for  Identification,  Control  or  Market  —  ask 
Markem.  Submit  your  problem,  together  with  a  sample  of  the  item  to  be 
marked.  Markem  Machine  Company,  Keene  5,  New  Hampshire. 


PHALD 


"Current’s  Fauorite  Conductor" 

Provides  Versatile  Quality  for  Mobile  Communication! 

Year  after  year,  hundreds  of  thousands  of  feet  of 
shielded  connecting  cables  bearing  the  famous 
"Current's  Favorite  Conductor"  trademark,  find 
their  way  into  the  nation's  best  mobile  radio  and 
telephone  communication  systems. 

Phalo  builds  shielded  cables  that  are  as  versotile 
as  the  systems  they  connect  .  .  .  whatever  the  pur¬ 
pose,  you  couldn't  find  a  better  quality  answer. 
Next  time  specifications  call  for  shielded  communi- 
cotion  cable,  call  for  PHALO  and  be  certain! 


Shielded,  locketed 


mobile  communication  coble 


Braided  Assembly 


Manufacturers  of  Thermoplastic  fnsu 
Cord  Sets  and  Tubing  to  Cover 


CORNER  OF  COMMERCIAL  STREET,  WORCESTER,  MASSACHUSETTS 


Setup  ior  fail  tinninq  oi  working  foe* 
oi  soldering  iron  tip  after  grinding 


half  the  T.OOO-rpm  optimum  speed 
for  the  Alundum  wheels.  As  a  re¬ 
sult  of  this  initial  experience, 
special  i-hp  7,000-rpm  motors  have 
been  ordered  for  use  in  a  similar 
setup  at  DuMont’s  East  Paterson 
plant. 

After  grinding,  the  tips  are 
pushed  through  a  copper  tube 
mounted  in  front  of  a  motor-driven 
wire  brush.  The  copper  tube  has  a 
cutout  on  the  side  facing  the  brush, 
through  which  the  brush  can  spin 
the  shank  of  the  tip  and  simulta¬ 
neously  remove  all  scale,  leaving  a 
bright  burnished  surface  for  opti¬ 
mum  heat  transfer  from  the  heat¬ 
ing  element  of  the  soldering  iron. 

The  final  step  is  tinning  one 
working  face  of  the  tip.  The  tip  is 
pushed  between  angle-mounted  car¬ 
bon  brushes  connected  to  a  5-volt 
resistance-soldering  transformer, 
so  that  it  heats  to  soldering  temper¬ 
ature  almost  instantly.  Rosin-core 
solder  from  a  conveniently  mounted 
spool  is  wiped  over  the  face  to  com¬ 
plete  the  job.  The  other  face  is  left 
untinned,  to  minimize  chances  of 
having  it  unsolder  an  adjacent  joint 
when  working  in  close  quarters  and 
to  aid  in  concentrating  the  heat  on 
the  working  face. 

Soldering  iron  tips  are  replaced 
each  morning  in  the  Television 
Transmitter  Division,  where  irons 
are  on  all  day  long  but  are  not  being 
used  constantly.  With  this  use,  tips 
are  shortened  4-inch  on  the  average 
for  each  redressing.  In  receiver 
assembly-line  work,  tips  are  re¬ 
placed  as  often  as  every  two  hours. 


^LENIUM 

fiXCTIFIERS 


Made  by  a  new  process 
to  a  uniform,  high  quality  for 
continuous,  heavy-duty  service. 

I"  sq.  to  I2"»I6"  cells — in 
stacks,  or  single  cells  for  cus¬ 
tomer  assembly. 

Write  for  lllestrofed  FoMer 


SYNTRON  CO. 

241  Loxinyton  Ave.  Homer  City.  Pa 


SERVOSCOPE 


4  ? 


Test  analyzer  for  use  in  de¬ 
velopment  and  PRODUCTION  of 
SERVOMECHANISMS  and 
PROCESS  CONTROLS.  Measures 
FREQUENCY  RESPONSE,  PHASE 
SHIFT  0.1  to  20  CYCLES  SINE 
WAVE,  SQUARE  WAVE,  MOD¬ 
ULATED  CARRIER,  50  to  800 
CYCLES. 


SERVOBOARD 

A  FLEXIBLE  SET  of  PRECISION 
mechanical  parts  for  quickly 
coupling  motors,  synchros,  poten- 
tiometers  to  form  assemblies  of  • 
Servo  systems,  regulators,  com- 
putors. 


NEW  HYDE  PAIK,  N.Y. 


'ALU  ED"*  RCA# 

Electron  Tubes  for  Industry 
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U*H  1600 

XlHtarUM  SCAOuia. 
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Quicn,  ^ 
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Everything  in  Electronics  from  ONE  Source 
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NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 

Varied  Instruments,  Tubes,  Parts  and  Allied  Equipment  Are 
Covered  .  .  .  Military  Considerations  Strongly  Iniluence  Compo¬ 
nent  Design . . .  Bumper  Crop  of  Trade  Catalogs  Offered  (see  p  314) 


signed  to  operate  at  up  to  900  me 
with  a  peak  output  of  1  kw.  Use 
of  ceramic  in  the  envelope  will  in¬ 
crease  the  tube’s  resistance  to  high 
temperatures  and  shock,  and  will 
also  minimize  the  problem  of  h-f 
losses.  Maximum  ratings  at  .sync 
level  for  class-B  tv  service  include ; 
d-c  plate  voltage,  4,000  v ;  d-c  screen 
voltage,  600  v;  d-c  plate  current,  0.7 
ampere;  plate  input,  2.5  kw;  plate 
dissipation,  1.5  kw. 


Miniature  Terminal 

Heux)r  Bushing  &  Terminal  (To., 
Inc.,  255  Belleville  Ave.,  Bloomfield, 
N.  J.,  has  announced  the  No.  187, 
smallest  compression-type  hermeti¬ 
cally-sealed  terminal  for  transform¬ 
ers  and  other  hermetically-sealed 
components.  Available  in  three 
styles — turret  head,  milled  and 
drilled  or  eyelet — this  terminal  is 
only  approximately  21/32  in.  overall 
length  with  a  maximum  diameter  of 
A  in.  Recommended  voltage  rating 
is  2,000  V  rms;  recommended  maxi¬ 
mum  current  rating,  6  amperes  and 
insulation  resistance  greater  than 
500,000  megohms. 


.4ir.Cooled  UHF  TV  Tube 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.  Y.,  has  introduced  the 
type  GL-6183  air-cooled  transmit¬ 
ting  tube  for  use  in  uhf  tv.  It  is  de- 
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Power  Supply 

Kepco  Laboratories,  Inc.,  149-14 
41st  Ave.,  Flushing  55,  N.  Y.,  has 
just  released  the  model  3100  stand¬ 
ard-voltage  regulated  power  supply. 
The  d-c  output  voltage  is  continu¬ 
ously  variable  from  0  to  3  v  and 
delivers  from  0  to  100  ma.  In  the 
0  to  3-v  range  the  output  voltage 
variation  is  less  than  5  mv  for  both 
line  fiuctuations  from  105  to  125  v 
and  load  variation  from  0  to  100 
ma.  Ripple  is  less  than  1  mv.  The 
unit,  designed  for  relay-rack  mount¬ 
ing  or  bench  use,  is  19  in.  wide,  7  in. 
high  and  11  in.  deep. 


Telemetering  Switch  & 
(",ommutator  Plate 

Mycalex  Corp  of  America,  30 
Rockefeller  Plaza,  New  York  20, 
N.  Y.  The  type  410  telemetering 
commutator  plate  illustrated  (right, 
above)  has  established  an  outstand¬ 
ing  record  on  aeronautical  research 
projects.  Made  of  injection-molded 
glass-bonded  mica,  it  has  180  con¬ 
tacts  and  3  slip  rings  of  coin  sil¬ 
ver  integrally  molded.  The  plate, 
providing  30  synchronizing  pulses, 
•samples  60  channels  of  information 
such  as  air  speed,  altitude,  angle- 
of-attack,  temperature,  pressure, 
voltage  and  other  variables.  The 
miniature  telemetering  switch  illu.s- 
trated  at  the  left  has  120  contacts 
and  2  slip  rings  of  coin  silver.  It 
is  supplied  currently  for  either 
28-v  d-c  power  or  8-v  400-cycle  a-c 
power.  For  a-c  use  a  selenium 
rectifier  is  employed  in  the  circuit. 


Remote  Pickup  Microphone 

Radio  Corporation  of  America, 
Camden,  N.  J.  Type  BK-IA  semi- 
directional  pressure  microphone  for 
general  remote  pickup  use  by  a-m, 
f-m  and  tv  stations  has  been  an¬ 
nounced.  Sound  pressure  actuates 
a  thin  but  rugged  diaphragm  to 
which  an  annular  coil  is  attached. 
The  coil  is  located  in  the  air  gap  of 
a  magnetic  structure  and  connected 
to  an  impedance  matching  trans- 
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*For  several  years,  Raytheon  Germaniuns  Diodes  , 
have  been  made  from  “Single  Crystal”  germanium.  ( 
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zero  to  10  me.  It  has  application  in 
telephony,  intercommunication  sys¬ 
tems,  telegraphy,  computers,  broad¬ 
cast  station  studio,  master  control 
and  monitoring  switching  of  audio 
and  video  circuits.  Capacitance  be¬ 
tween  a  single-wire  horizontal  and 
vertical  connection  to  ground  is  15 
lAjif  in  a  10  X  10  switch.  Bridging 
capacitance  between  adjacent  con¬ 
ductors  in  a  horizontal  and  vertical 
connection  is  the  same.  The  device 
is  valuable  for  much  microwave  and 
other  high-frequency  work. 


former  which  provides  output  im-  ma  and  from  200  v  up  to  1,000  v. 
pedances  of  30,150  and  250  ohms.  There  are  eight  standard  models 
It  has  a  frequency  response  of  60  in  this  range  and  some  have  bias 
to  10,000  cycles,  and  an  effective  voltage  ratings  either  at  0  to  150 
output  level  of  — 53  dbm  referred  to  v  or  0  to  300  v  at  5  ma.  Each  model 
one  milliwatt  and  a  sound  pressure  also  has  a  filament  output  voltage 
of  10  dynes  per  sq  cm.  For  fre-  at  6.3  v  at  either  3.6  or  10  amperes, 
quencies  below  2,000  cycles,  the  Percentage  regulation  goes  as  low 
microphone  is  nondirectional.  The  as  0.5  percent,  and  ripple  voltage, 
microphone  has  a  removable  base  as  low  as  5  mv. 
and  an  adjustable  ball  and  socket 
swivel,  which  allows  the  announcer 
to  tilt  it  noiselessly  in  any  direction 

for  the  best  speaking  angle.  It  is  _ 

8  in.  high  and  weighs  1  lb  and  3  oz. 


Lightweight  Capacitor 

United  Condenser  Core.,  337  E. 
139th  St.,  New  York  54,  N.  Y.,  has 
available  a  new,  small,  lightweight 
capacitor  with  125C  performance 
characteristics.  With  its  .small  ca.se 
size  of  i  in.  X  1  in.  x  li  in.,  and 
weighing  but  11  oz,  a  typical  Uni¬ 
con  type  D  film  capacitor  is  conserv¬ 
atively  rated  at  0.5  af  and  400  v  d-c 
working  with  no  derating  up  to 
125C.  Insulation  resistance  is 
6,000  megohms  at  125  C.  These 
Unicon  capacitors  are  now  in  pro¬ 
duction  in  various  housings  and  are 
available  for  prompt  delivery. 


Crossbar  Switch 

A.  W.  Vincent  Co.,  39  State  St., 
Rochester  14,  N.  Y.  The  crossbar 
switch  illustrated  allows  each  cir¬ 
cuit  of  a  group  of  circuits  to  be  con¬ 
nected  to  a  circuit  or  circuits  of 
another  group  of  circuits  inany  com¬ 
bination  and  at  frequencies  from 


Electronic  Power  Supplies 

Perkin  Engineering  Core.,  318 
Kansas  St.,  El  Segundo,  Calif.,  has 
developed  a  new  line  of  standard 
electronic  power  supplies  varying 
in  rating  from  100  ma  up  to  500 


Lever  Switch 

General  Control  Co.,  Boston  34, 
Mass.,  has  developed  a  new,  minia¬ 
ture,  telephone-type  lever  switch 
for  use  in  instruments,  radio 
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MIS  MASTER  S  VOICE 


HCAXK’rOR 


. . .  including 

^^■#1  ■#*>#■  p^* 

for  the  original  sound 


and  audiocuscs* 

for  the  master  recording 


They  bring  true  listening  enjoyment  to  millions  —  through 
the  finest  in  modern  sound  recording  methods  and  equipment 


RCA  Victor’s  modern  Vinylite  phonograph  records  are 
infinitely  superior  to  the  old  shellac  pressings  of  a  few  years 
ago.  Better  in  tone  quality,  distortion,  surface  noise  and 
frequency  range.  This  improvement  in  quality  requires  more 
precision  than  ever  before  in  every  step  of  record  manufac¬ 
ture  and  processing.  That’s  particularly  true  of  the  original 
sound  recording  and  the  master  discs  from  which  the  stamp¬ 
ers  are  made.  And  RCA  Victor  has  found  that  Audiotape 
and  Audiodiscs  are  an  ideal  combination  to  meet  the  exacting 
demands  for  today’s  high  fidelity  phonograph  records  — 
Audiotape  for  clearest  recording  of  the  original  sound  and 
Audiodiscs  for  fast,  easy  processing  without  loss  of  sound 
quality.  In  fact  this  record-making  combination  is  now  being 
used  with  outstanding  success  by  America’s  leading  producers 
of  fine  phonograph  records  and  broadcast  transcriptions. 

Whatever  your  recording  work  may  be.  Audiotape  and 
Audiodiscs  offer  you  this  same  sound  perfection  —  the  result 
of  more  than  12  years  of  specialized  experience  by  the  only 
company  in  America  devoted  solely  to  the  manufacture  of 
fine  sound  recording  media,  both  discs  and  tape. 

AUDIO  DEVICES,  Inc. 

444  MADISON  AVt.,  NEW  YO(K  tl,  N.  X 
Ixsorl  D«pl.:  13  Eatl  40Hi  $«.,  N«w  Y*Hi  U,  N.  X,  CobUi  '‘AllAt" 
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NEW  ERODUCTS  (CMtiaiMd) 

equipment  and  communication 
systems.  The  single-hole  mount¬ 
ing  reduces  assembly  time  and 
simplifies  panel  design  as  this 
switch  may  be  mounted  in  any 
position.  Little  space  is  required, 
for  back-of-panel  depth  is  only  2  A 
in.  while  contact  build-ups  are  A  in. 
in  width.  Weight  averages  less 
than  1  oz.  Contacts  are  pure,  fine 
silver.  They  are  rated  at  1  ampere, 
110  V  a-c,  60-cycle  noninductive 
load.  Each  switch  is  tested  to  with¬ 
stand  1,500  V  a-c,  60  cycle,  between 
the  contacts  and  the  frame. 


Electrical  Tubing 

Irvington  Varnish  and  Insu¬ 
lator  Co.,  6  Argyle  Terrace,  Irv¬ 
ington  11,  N.  J.,  has  announced  a 
new  tubing  known  as  Silicone  rub¬ 
ber-coated  Fiberglas  tubing,  which 
is  a  Class  H  product  and  will  with¬ 
stand  exposure  of  200  hours  at  200 
C  without  embrittlement.  A  pre¬ 
liminary  data  sheet  showing  the 
minimum  average  voltage  break¬ 
downs  at  varying  temperatures, 
lengths  and  sizes  available,  as  well 
as  other  pertinent  information  may 
be  had  for  the  writing. 


AND  SIGMA  SENSITIVE  RELAYS 


Within  certain  limitations  of  frequency-response,  the  use  of  Sigma 
Sensitive  Relays  as  amplifiers  or  power  modulators  gives  tremendous 
gain,  and  performance  otherwise  achievable  only  with  much  more  ex¬ 
pensive  and  high  powered  electronic  components. 

For  example,  a  well  known  2  KVA  Automatic  Voltage  Regulator  em¬ 
ploys  a  Sigma  relay  to  "pick  up”  the  low  power  signals  of  the  electronic 
monitor  and  operate  the  motor  control  of  a  variable  auto  transformer. 
Systems  of  like  nature  but  different  purpose  ami  ilesign  employ  Sigma 
Relays  for  amplification  at  frei]uenrirs  as  high  as  ,30-i>0  C|>s.  Such  ampli¬ 
fiers  can  even  have  linear  response  characteristics  within  their  freipiency 
limits. 


Sigma  Relays  usually  combine  with  sensitivity  to  extremely  low  input 
one  or  mure  of  the  following  characteristics: 


•  t'LTHA  HICH  SPEED 


SMALL  SIZE  ASD  WEIGHT 


If  your  problem  includes  any  of  these  factors,  by  all  means  get  in  touch 
with  us. 


pH  Indicator  and  VTVM 

Leeds  &  Northrup  Co.,  4934  Sten- 
ton  Ave.,  Philadelphia  44,  Pa.,  has 
developed  a  new  line-operated  pH 
indicator  and  vtvm  that  is  un- 


SICMA  INSTRUMENTS,  INC. 

«g  FBAIU.  8T.,  80.  BRAIMTKn,  BOSTON  85,  MASS. 


aEcmoNics 


Photographic  comparison  of  the  new  G*E  Drown-ovol  capacitors  (in  color)  and  the  conventionol  units  they  replace,  showing  savings  in  size. 


New  General  Electric  Capacitor 
is  Smaller,  10  to  20%  Lower  in  Price 

If  you’re  using  fixed  paper-dielectric  capacitors  with  case  styles  (-P53 
and  (’.P70  in  ratings  from  1  to  10  muf,  600  to  1500  volts  d-c  or  330  to  660 
volts  a-c— these  Drawn-oval  units  offer  you  improved  reliability  in  addi¬ 
tion  to  an  opportunity  for  reducing  the  size,  weight  and  coat  of  the  elec¬ 
trical  equipment  you  manufacture. 

In  the  new  Drawn-oval  capacitors,  we  get  minimum  seam  length  by 
using  drawn-steel  cases,  attaching  the  capacitor  covers  with  a  double- 
rolled  seam  of  proven  reliability.  This  construction  results  in  a  lighter, 
yet  stronger  capacitor.  Actual  savings  in  size  and  weight  vary  with  case 
style  and  rating  hut  they  can  amount  to  as  much  as  .30%. 

This  new  construction  has  enabled  us  to  increase  output  while 
eliminating  some  critical  materials.  The  resulting  savings  are  passed  on 
to  you  in  the  form  of  shorter  shipments  and  lower  prices.  Prices  average 
10  to  20%  lower  than  standard  capacitors,  again  depending  upon  case 
style  and.  of  course,  quantity  ordered. 

For  more  information  on  the  new  G-E  Drawn-oval  capacitors,  their 
ratings,  dimensions  and  prices,  see  your  local  G-E  apparatus  sales  repre¬ 
sentative  or  write  for  Bulletin  GEA-5777.  Address  Section  407-311, 
General  Electric  Company,  Schenectady  5,  N.  Y. 


GENERAL 


ELECTRIC 
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I  affected  by  normal  fluctuations  in 
'  line  voltage  or  by  zero  drift  of  the 
amplifier.  A  converter-type  instru- 
I  ment,  its  circuit  employs  d-c  to  a-c 
conversion,  a-c  amplification,  and 
conversion  back  to  d-c  for  volt¬ 
age  feedback.  Conversion  stabilizes 
zero;  feedback  stabilizes  gain.  Con¬ 
tinuous  pH  0  to  14  scale  eliminates 
:  range  changing.  As  a  vtvm  it  can 
I  be  used  with  any  high  or  low  im- 
!  pedance  rfectrode  system  that  de- 
]  velops  potentials  within  range  of 
I  the  instrument. 


NEW  PRODUCTS 


Special  Shapes  and  Features.’  .  .  .  Tolerances  within 
.0005"  . . .  Let  our  experience  in  supplying  precision 
small  and  medium  sized  gears  with  such  features 
solve  these  produaion  problems  for  you  . . .  Ask  for 
quotation  on  your  job  specifications.  Circular 
on  Request. 


Bonded  Silicones 

Lord  Mfg.  Co.,  Erie,  Pa.,  is  now 
producing  bonded-silicone  vibra¬ 
tion-control  mountings  and  bonded- 
silicone  parts.  Silicone  rubber 
maintains  resiliency  and  provides 
maximum  isolation  of  shock  and 
vibration  at  such  extreme  temper¬ 
atures  as  —100  F  and  -1-500  F. 
Molded  into  useful  forms  it  opens 
up  a  wide  field  of  value  to  the  de¬ 
signer  of  industrial  products.  Espe¬ 
cially  is  this  true  in  the  vitally  im¬ 
portant  field  of  modern  aviation, 
both  military  and  commercial.  The 
bonded  silicones  illustrated  are  now 
i  in  service  on  aircraft  nacelle 
mounted  equipment  and  airborne 
electronic  equipment  as  vibration 
I  isolation  mountings. 


STANDARD  SIGNAl  GENERATOR 

MODEL  84— 300*1000  Megacycles 

OUTPUT  VOLTAGE:  Continuously  variable  from  0.1  to 
100.000  microvolts.  Output  impedance.  50  ohms. 

MODULATION:  Sine  Wove:  0-30%,  400,  1000  or  2500  cycles. 
Pulse:  Frequency,  60  to  100,000  cycles.  Width,  1  to  50 
microseconds.  Delay,  0  to  50  microseconds.  Sync,  output, 
up  to  50  volts,  either  polarity. 

POWER  SUPPLY:  117  volts,  60  cycles.  (Also  ovoiloble  for 
117  volts,  50  cycles;  220  volts,  60  cycles;  220  volts,  50 
cycles.) 

DIMENSIONS:  12"  high  x  26"  wide  x  10"  deep,  overoll. 

WEIGHT:  Approximotely  135  pounds,  including  externol  line 
voltage  regulator. 


MANUfACTURERS  OF 
StsnCirC  St|Mi  Rtnestes 

NIm  fitMTSttrs 
FM  Sifiisl  CMirMtrs 
SeMTt  «m  RMtrMtrs 
VsctNM  TwAi  VfttMttirt 
UHF  Rap*  Heist  A  FitM 
Strtegtfe  Utters 
l-C-R  Inegts 
MtftlMi  Mcttrs 
Mtctcycte  Mftws 
tetenatPrittiM  Mttan 
TV  A  FM  Test  E«Me«ett 


.4ge  Determination  Machine 

Radiation  Counter  Laboratories, 
Inc.,  6122  W.  Grove  St.,  Skokie,  Ill. 
The  Libby  Carbon  14  age  determi- 
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MM/U 

RO^/U 

RO-7/U 

RG-t/U 

R<M/U 

RO-fA/U 

RO-IO/U 

RO-n/U 

RO-II/U 

RO-I3/U 


Typical  F»d0ral  RG  Typas 


COMPLETE  COAXIAL  CABLE  ASSEMBLIES  also  are  available  from  Fed¬ 
eral  ...  to  meet  your  requirements.  This  new  service  offers  the  same  **Pr0cimon 
f  Production'*  that  made  **Federar  the  outstanding  name  in  H-F  cables.  Write 

today  to  Dept.  D-813. 

Manufacturer  of  Amarlea's  Most  Complot*  Lin*  o#  Solid  Dimlmctric  Cablas 


Mra/  Telephone  and  Radio  Corpomtion 


SElf NIUM-INTELIN  DIVISION 
100  KINOSIAND  ROAD.  CLIFTON.  NEW  JERSEY 
In  Conodo;  Fsdsro!  Monwlocturing  Compony,  ltd-,  Morttr*ol,  P.  Q 

ExpoH  Oiffribwtor*:  lnt*fi»olioncil  Stondord  El•ctfie  Cerp.,  67  Irood  $•.,  N.V 


/A 
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MEET  YOUR  H-F  REQUIREMENTS 


with 


FederaVs 

complete  line  of 

RGTYPE 

CABLES 


FEDERAL  RG  TYPE  COAXIAL  CABLES 


RKOUIAR  JACKET 


RO.I4/U 

RO-I5/U 

RO-17/U 

RO-IR/U 

RO-1«/U 

RO-M/U 

RO-II/U 

RO-II/U 

ro-ha/u 

Ro-m/u 


RO-U/u 

Re-34/U 

RO-I9/U 

RO-34/U 

RO-3S/U 

R044A/U 

RO-SS/U 

RO-57/U 

RO-M/U 

ROMA/U 


RO-SR/U 

RO-AI/U 

RO-M/U 

ro-m/u 

RO-7I/U 

RO-74/U 

RO-79/U 

RO-IM/U 

RO-lll/U 


LOW  TEMPERATURE 
NON-CONTAMINATINO  JACKET 
Typ*»  approval  to  doto- 
*®^/u  Ro-iiA/u  ro-hr/u 

eo-iia/u 

RO^A/U  lO-HA/u 

Tho  tollowinp  typo,-«vM-  V,4ikIi  diomotor- 
oro  ovoiloblo,  fubioct  to  militoty  approval! 

RO-IOA/U  UO-J4A/U 
RO-17A/U  «0-HA/U  ^  IKM3A/U  *0^/U 

Podoral  Talophona  and  Radio  Corporation 

••'•"‘•"-•"♦•llo  DivtiiM-CHttoa,  N.  J, 


I  I  1  I  I  I  Radio  Corporation  MPIEI 

Including  the  Federal-developed  j  wvidoa-eun...  m.  j, 

LOW  TEMPERATURE 

NON-CONTAMINATING  THERMOPLASTIC  JACKET 

Approved  Army-Navy  and  Special  Types  for: 

H-F  Communications  •  Television  •  Industrial  Electronics  •  Radio  and  TV  Lead-Ins 
Aviation  •  Test  Equipment  •  Radar.  Pulse  and  Experimental  Equipment 

Whatever  your  requirements  for  high  frequency  coaxial  cables 
look  to  Federal -America’s  top  source  of  regular  RG  types  and  pio¬ 
neer  source  of  low  temperature  RG  types.  Federal  was  first  to  develop 
the  latter  . . .  first  to  produce  it  in  tremendous  quantities. 

Federal’s  complete  line  of  coaxial  cables  is  backed  by  years  of 
unique  experience,  rigid  quality  control  and  modem  manufacturing 
-  methods  . . .  assuring  the  utmost  in  durability  and  dependable  per¬ 
formance. 

For  “a  better  cable  for  every  high  frequency  application” - for 

prompt  delivery . . .  look  to  Federal! 


a 


€ 


PROVEN  DEPENDABLE  QUALITY 


omnon^^nts 


nation  machine  was  developed  as 
a  radioisotope  method  of  determin¬ 
ing  the  age  of  buried  wood  such 
as  found  in  King  Tut’s  tomb.  With 
this  apparatus  the  age  of  any  his¬ 
torical  artifact,  between  1,000  and 
25,000  years  old,  composed  of 
organic  material,  may  be  deter¬ 
mined.  The  machine  consists  of 
a  ring  of  11  matched  anticoin¬ 
cidence  counters,  the  latest  design 
Libby  screen  wall  counter,  an  elec¬ 
tronic  circuit  containing  .separate 
voltage  supplies  for  each  set  of 
counters,  a  .scale-of-two  circuit  and 
a  Veeder-Root  recorder,  together 
with  an  anticoincidence  circuit. 
Detailed  specifications  are  available 
from  the  company. 


PRECISION- 
WOUND 
R.F.  CHOKES 

National  makes  a  complete 
line  of  quality  R.F.  chokes  to  meet 
every  electronic  need.  In  addition. 
Notional's  engineering  staff  and 
production  facilities  are  capable  of 
winding  chokes  to  any  set  of 
specifications  for  commercial  or 
military  applications.  Close 
tolerances  guaranteed.  Write  for 
complete  information  or  send 
specifications. 


NEW  PRODUCTS 


(COfltlflURO) 


UHf  Permanent-Wave 
AppEiratus 

Blaupunktwerke,  Darmstadt, 
Germany  (U.  S.  zone),  has  devel¬ 
oped  type  KS5101  apparatus  where¬ 
by  the  heat  produced  through  uhf 
is  used  for  drying  and  setting  the 
hair.  The  double-phase  transmitter 
of  27.2  me  conveys  the  uhf  to  the 
hair  coilers  whose  inner  and  outer 
electrodes  are  connected  to  the 
transmitter  over  a  movable  arm. 
The  hair  coilers,  soaked  with  a 
chemical  liquid,  are  dried  within  30 
seconds.  Resistance  of  the  coilers 
at  drying  is  increased  from  about  5 
ohms  when  moist  to  about  30  ohms 
when  dry.  The  uhf  at  the  surface 
of  the  coilers  is  increased  from 
about  30  V  to  50  V  when  dry.  The 
passing  of  the  current  is  indicated 
by  a  glow  lamp  whose  light  gradu¬ 
ally  diminishes  as  the  hair  dries.  A 
control  voltmeter  is  provided  to 
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CAPTIVE 

NUTS 

National  Captive  Nuts 
of  stainless  steel  may  be  pressed 
into  aluminum  and  certain  types 
of  brass  sheet  metal  to  provide 
integral  flush-mounted  tapped 
holes  in  a  wide  variety  of 
sizes.  Four  bask  types  have 
been  designed  for  metal 
thkknesses  of  *As*,  Va’,  14*, 
^1**  and  14*. 


Write  tor  drairimga 


NEW  PRODUCTS 


(COfitffllMd) 


regulate  the  variations  of  the 
feeder  current. 


the  only 
VHF 
receiver 
in  the 
low-priced 
field! 


Super-Speed  Soldering  Iron 

Hexagon  Electric  Co.,  130  W. 
Clay  Ave.,  Roselle  Park,  N.  J.,  has 
announced  a  new  electric  solder¬ 
ing  iron  for  u.se  on  fast  produc¬ 
tion  lines  where  greater  speed  is 
required  from  an  iron  with  a  small 
tip  diameter.  The  iron  is  the  plug- 
tip  type,  rated  at  150  watts,  with 
a  1-in.  diameter  tip  which  reaches 
a  soldering  temperature  consider¬ 
ably  beyond  that  of  the  conven¬ 
tional  .soldering  iron.  Special 
provisions  have  been  made  in  the 
element  construction  to  withstand 
the  unusually  high  temperature 
developed.  Designated  as  model 
P-154,  list  price  is  $8.50. 


Here  is  the  perfect  answer  to  the 
need  for  compact,  dependable, 
versatile  and  low-priced  VHF 
reception.  Can  be  operated  from 
power  supply  or  batteries  for 
fixed  or  mobile  use.  Can  be  used 
as  a  complete  receiver  in  itself  or 
as  a  VHF  converter  with  any 
receiver  tuning  to  10.7  mcs.  As 
converter  makes  features  of 
connected  receiver  usable  on  VHF. 


Receive*  AM-FM-CW 


Mobile  or  Fixed  Operation 


Con  Bo  Usod  At  Rocohror 
or  Convertor 


Power  supply,  $22.43* 


Frequency  Marker 

PoLARAD  Electronics  Corp.,  100 
Metropolitan  Ave.,  Brooklyn  11, 
N.  Y.  Model  FM-L  precision  fre¬ 
quency  marker  produces  calibration 
signals  at  preci.sely  determined  in¬ 
tervals  of  1  me  within  the  fre¬ 
quency  range  of  950  to  2,040  me. 
Means  are  provided  for  selecting 
particular  frequency  markers  and 
rejecting  all  others.  Frequencies 
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TALKS 


feature 


Something  new 
in  Precision  Potentiometers  • .  • 

...  Uie  standardization  of  a  Non-Linear  Precision  Potentiometer, 
the  type  RVP3-S59  Sine-Cosine  potentiometer,  one  of  die  many  types 
standard  with  the  Technology  Instrument  Corporadon,  performs  two 
operations  in  a  single  potentiometer  assembly  . . .  two  wipers 
spaced  90  degrees  apart  yield  both  sine  and  cosine  outputs. 


-  1 

1 

r" 

-4-  ^ 

I.  Total  rotittanco:  20,000 

ohm*  plus  or  mlnut  5  por  cont 
bofwoon  formlnoU  1  and  3. 

I.  Accvrocy:  Plot  or  minus 
.5  por  cont  of  Hio  pook 
to  pook  omplifudo. 

3.  Maximum  voltapo:  Consorvo- 
tivoly  rotod  os  $0  volts 
bofwoon  tormirml  1  and  3. 

4.  Ufo:  Ouarantood  for  ot 
loost  500.000  cemploto 
cyclos  in  oitfior  diroction 
ot  30  rpm. 

5.  Potontiomotor  boso:  Pro- 
cision  mocbinod  oluminum 
loriginotod  by  TIC)  finishod 
with  corrosion  rosistont 
block  Alumilito. 

4.  All  fixod  connoctions 
oro  soldorod. 

7.  Wipors:  Polinoy  spring 
wtpor  with  doublo  contact, 
for  positfvo  oioctricol 
connoction,  long  woor 
ond  light  torquo. 

i.  tosistanco  Elomont;  Kormo 
wiro  with  tomporoturo  co« 
oMciont  of  .0CK>02  parts 
por  dogree  contigrodo. 

0.  Slip  Rings:  Inloid  coin  silvor 
slip  rings. Polinoy  contacts 
on  dual  brushes  for  posiltvo 
connoction  and  low  contoct 
rosistanco. 

10.  Full  humidity  protection 
with  typo  76-5  fungus  ro- 
sistont  vornish. 

II.  Units  may  bo  gongod,  using 
TIC*s  potontod  **Constrict*0> 

Grip*'  clomp  rings  which 
permit  precise  phasing  with 
omoiing  eose. 

TIC  standard  potentiometers  have  the  same  built-in  precision 
and  craftsmanship  normally  found  only  in  custom-built  products. 
Research.engineering  and  design  facilities  for  special  construc¬ 
tions  and  non-linear  or  linear  functions  are  an  integral  part  of 
TIC  services.  Submit  your  potentiometer  problem,  whether  the  need 
is  for  standard  or  custom  design. 

fogioeeririg  Repreienfofivet 

Cle«lMd.  Otiio  —  PRcwiMct  1-SI71  ^prior,  Ont«io.  t-»n.  — 

Chicago.  lU.  —  UPtowo  t-lUl  New  York.  N.  Y.  —  MUrray  Hill  »-585i 

Roche  war.  N.  Y.  *  Mooroc  5143  Cambridge.  Maas.  —  ELioc  4*1751 

Cooaaa,  vooa.  —  Conaxn  649  Hollywood.  HOllywood  9*6305 

Doycoo*  Ohio  «  Mscbigan  8721  Dall^  Texu  —  Dlxoa  ^18 

Technologn|^^^ent  Corp. 

533  Main  Street,  Acton,  MottachutetU,  Telephone:  Acton  600  ■■■ 
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HomiTicmY  smo 

^^Ss^TIME  ttEMENT 


EIECTRIOOI 


S///c^e//e 

k  TIME  DELAY 
^  RELAYS 


can  be  determined  to  an  accuracy 
of  one  part  in  one-hundred  million.  I 
An  interpolation  oscillator  produces 
a  comparison  signal  by  which  the 
frequency  of  an  unknown  signal  is  , 
determined  to  within  ±10  kc.  Mark-  i 
ers  are  available  at  10  me  or  1  me 
intervals  throughout  the  entire  fre¬ 
quency  range. 


97  Plum  Sinut,  Tnnton  2,  N.  J. 


(COfltifllMd) 


Ortave-Band  Noise  Analyzer 

General  Radio  Co.,  275  Massachu¬ 
setts  Ave.,  Cambridge  39,  Mass. 
Type  1550-A  octave-band  noise 
analyzer  is  particularly  useful  in 
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•  .  .  only  one  moving  part 

The  simplest  time  element  ever  developed  for  electrical 
equipment  is  the  basis  of  the  new  SILIC-O-NETIC  Time 
Delay  Relay.  There  are  no  heating  elements  ...  no  gaskets 
...  no  levers ...  no  mechanical  connection  to  the  armature, 
yet  the  time  element  forms  the  very  heart  of  the  relay  itself. 

Being  hermetically  sealed,  the  SILIC-O-NETIC  element 
is  forever  free  from  the  effects  of  dirt,  dust  or  adverse  atmos¬ 
pheres.  Employing  silicones,  timing  is  positive  and  un¬ 
affected  by  normal  ambient  temperature  changes. 

YOUR  PRODUCT  can  have  the  long  life  dependability 
of  SILIC-O-NETIC  Time  Delay  performance...  at  low  cost. 

Complete  information  is  available  upon  request.  Write 
for  Bulletin  5001. 


Magnetic  Tape 
Recording  Head 


Shure  Brothers,  Inc.,  225  W. 
Huron,  Chicago  10,  Ill.  Model  TR¬ 
IO  low-cost  magnetic  tape  recording 
head  features  excellent  frequency 
response;  compactness  (0.765  in. 
wide  X  0.845  in.  long  X  0.609  in. 
thick) ;  precision-controlled  track 
width  (may  be  furnished  with  a 
track  of  from  0.025  to  0.1  in.) ;  flex¬ 
ibility  of  mounting,  using  standard 
2-56  mounting  screws,  and  may  be 
adapted  to  specifle  mounting 
bracket  or  used  with  the  company 
mounting  bracket  that  provides 
vertical  and  angularity  adjust¬ 
ments.  It  has  effective  mu-metal 
shielding  for  optimum  hum  reduc¬ 
tion  and  simplifleation  of  placement  i 
of  hum-producing  components.  i 


NEW  PRODUCTS 


BRIlP  PACTS 

SMAU  MU  . . .  vnrmU  rMay  dM  Mily  1H'  a  fVi*  x  %*. 

SHAT  MSMOS  . 4  mknm». 

A  LSAO  CASSMS  M  RMnr . . .  xiMRy  oIMmIm  Rm  XMrf 

R*r  — xllltv  ImR  rotoy, 

UNM  UN  DSPMmAllUTT  ,  .  .  t»m4  hN*  mSSmi*  at 
UMV  MST ..  . .  •cMav«4  hi  M  ytmn  at  ■■IwM  w— 


Typ*  H  RMUtors  or* 
iurnUhad  with  reiislaiic* 
TOluM  (u  high  ou  50  million  mog- 
ohnu  (5  X  IQlI  ohms).  Thoii  od- 
vancod  doaign  Umutm  highoat  ata- 
bUity  with  atctramaly  low  noiaa 
laTal,  polorization  oiiocta,  and  r^t- 
aga  and  tamparotura  coailidanta. 
AToilabla  in  aUaa  anitabla  for  any 
circuit  raguiramant.  Standard  raaiat- 
anca  tolaronca  ±  10%. 


for 

HIGH 

MEGOHM 

RESISTORS 


RPC  Typa  H  Raalatora  ora  ruggad, 
durobla  unita  iackatad  in  polyalh- 
ylana  to  provida  maximum  protacdoa 
agalnat  machanical  damaga  and 
humidity.  Thaaa  raalatora  ora  ami- 
nandy  auitad  for  olactromalaT  dr- 
culta,  rodloden  oquIpmonL  idieto 
call  drcuita  and  aa  high  rooiatanca 
atondorda.  Modarataly  pricad.  Writa 
lor  catalog  today. 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  AND  HIGH  VOLTMF  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 

fDC  resistance  products  CO. 

714  RACE  STREET  •  HARRISBURG  2,  PA. 


THE  LOWEST  EVER 
CAPACITANCE  OR 
ATTENUATION 

We  are  special/^  orpan^edtohcndk 
c/ireet  enguiries  f^momseas  on<( 


■JtTgTHnCTM  I  ■[AL3 


(^^MlMOiMUnUMS/MUSa. 

Si/kdindUUin  Sittlimentbgifourefi«e/t. 


_ 

giMnnu-MgjrECii] 

IC21ELE1EXKID, 

_ ICOIB3BaEg 

TRANSRADIO  LTD 

co~r».vcTo..s  .o  I 

I I38A  CROMWELL  ROAD  LONDON  SWT  FMCtaNDg*~Vt^  ^CAPACITANCE  I 

casifs  TPaMSffAD  lOMDO^  N-tiacuNi-T 'siNTranr-Ti  \ 
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TEKTRONIX,  Inc. 

P.  O.  BOX  831  A,  PORTLAND  7,  OREGON  CABLES:  TEKTRONIX 


NEW  PRODUCTS  (coaliaiMd) 

applications  where  reasonably  con¬ 
tinuous  spectrum  noises  are  found 
and  great  detail  in  the  analysis  is 
not  required.  Eight  pass  bands  are 
provided.  The  lowest  is  a  low-pass 
filter  and  the  highest,  a  high-pass 
filter ;  the  middle  six,  covering  from  i 
75  to  4,800  cycles,  are  each  an  ' 
octave  in  width.  Initial  rate  of  [ 
attenuation  beyond  cutoff  of  the 
band  pass  sections  is  about  50  db  : 
per  octave.  An  amplifier,  calibrated  ; 
attenuator  and  indicating  meter  in  | 
the  instrument  make  it  possible  to 
measure  octave-band  levels  over  a  I 
range  of  about  60  db.  A  level  con-  I 
trol  is  provided  to  set  the  gain  of  | 
the  amplifier,  with  input  levels  be-  ] 
tween  1  and  10  v. 


High  writing  rnte^ 


Thermo  Relay 

B.-T.Mfg.  Corp.,  38  N.  Second  Ave.,  ; 
Mt.  Vernon,  N.  Y.  Model  TR-2  ! 
thermo  relay  will  control  any  equip¬ 
ment  drawing  up  to  0.5  ampere  at 
117  V  and  now  available  for  a  wide 
range  of  actuating  currents.  Varia-  i 
tion  of  time  delay  is  adjustable 
from  0.1  to  4  seconds.  Construction  | 
is  rugged  and  simple  and  uses  con-  ; 
tacts  of  fine  silver.  Overall  length  i 
is  2i  in.  , 


Lightweight  Connectors 

Titeflex,  Inc.,  500  Frelinghuysen 
Ave.,  Newark  5,  N.  J.,  is  now  manu- 


Twelve  kilovolts  of  accel¬ 
erating  potential  provide 
the  light  intensity  neces¬ 
sary  for  photographic 
recording  of  single  high 
speed  sweeps,  or  visual 
observation  of  pulses  of 
low  duty  cycle.  Signals 
producing  0.5  cm  or 
greater  deflection  will 
trigger  the  sweep.  Trig¬ 
ger  pulses  may  be  as 
short  as  0.05  usee.  Dis¬ 
tributed  amplifier  tech¬ 
nique  provides  a  0.025 
usee  risetime  with  a  ver¬ 
tical  sensitivity  of  0.03 
v/cm.  These  qualities  combine  to  make  the  Type  51 3-D  indis¬ 
pensable  in  many  research  and  design  activities. 


VERTICAL  AMPLIFIED 

Direct  coupled  main  ampli¬ 
fier  sensitivity  0.3  v/cm 

With  capacity  coupled  pre¬ 
amplifier  sensitivity  0.03 
v/cm 

Risetime  0.025  usee 
Signal  delay  —  0.25  usee 

CALIBRATING  VOLTAGE 

1  kc  square  wave,  0.05  v 
to  50  V,  7  ranges,  accurate 
within  3  %  of  full  scale 


TIME  BASE 

0.01  sec  cm  to  0.1  usee/ 
cm  continuously  variable, 
accurate  within  5%  of  full 
scale 

WAVEFORMS  AVAILABLE 
AT  FRONT  PANEL 

Calibrating  voltage 
Gate 

Delayed  gate 
.  Delayed  trigger 
Sweep  sawtooth 
Trigger  rate  generator 

WEIGHT  COMPLETE 
ONLY  79  LBS. 


TEKTRONIX  Type  5 1 3-D  Cathode-Ray  Oscilloscope, 
$1650.00  f.o.b.  Portland,  Oregon 


ELECTRONICS  — May,  1952 


295 


THE  LEWIS  ENGINEERING  CO 


/  — f-  / 1 

CONNECTICUT 


NAUGATUCK 


YouMI  SAVE  MONEY  in  Your  SHOP  With 


Two  Now  Volonios  In  Tho 
WILEY  APPLIED  MATHEMATICS 
SERIES 

1.  S.  SokolnikoH^  Editor 


SCHELKUNOFF 
and  FRIIS 


Tht  Only  Tablt  Havln{  Rotary  Food 
Combinod  with  DUAL  CROSS  FEEDS! 


Thlo  PALMURKN  TABLE  la  aeoaotioDol  In  price,  oooatructloo 
and  perforntoDoe.  Juat  what  abopo  need  for  oocurote.  pro- 
I'lslou  work.  You  cen  rout  atralgnt  or  curved,  rabbet,  drill, 
sand  or  mortlae.  Do  hundreda  of  lobe  aa  nllUng  aloca,  grooves, 
keywaya,  oQuares,  bexagooa,  curves,  flats,  doveialla.  Indexing 
and  laying  out  work. 

Deaigued  for  use  Mi  Drill  Prws  or  bCHliog  Ma* 
clUne.  It  handles  all  types  of  metal  and  woodwork- 
mg  operations  and  makes  your  drill  press  a  vertical 
milling  machine,  l^reclrton  built.  It  permits  close 
loleranoes.  Kotary  Feed  U  eaUbratad  in  dogreea,  BAlfl 

('ross  Feeds  In  thousandths.  Cross  slides  and  SHSi 

feeda  are  SH'  each  side  of  center— 4H*  ovsraU. 

.Adjustable  gibs  on  cross  slides — 4  to  I  worm  and  .  .  ^ 

gear  ratio  In  rotary  feed.  4  Bolt  slots— S  lock  No. 
screws. 

H*.  lASC  T.SU*.  TAtLE  IASI 

•  1  KEVWAV  S/f  DIA.  DIA. 

_  i/f  _ _ _ •  1/4 

■t  S.m.  ab*.*  withmil  Rat.ry  FaaJ . 


J  THEORY  and 
PRACTICE 

SERGEI  A.  SCHELKUNOFF 

HARALD  T.  FRIIS 
9/  Bill  Ttlipbom  Lahoratoriis 

A  thorough  treatment  of:  Phy¬ 
sical  Principles  of  Radiation,  Max* 
well's  Equations,  Plane  Waves, 
Spherical  Waves,  Directive  Radia¬ 
tion,  Directivity  and  Effective 
Area,  Waves  over  Ground,  An¬ 
tenna  Current,  Impedance,  Reci¬ 
procity,  Equivalence,  Small 
Antennas,  Self-resonant  Antennas, 
General  Theory  of  Linear  Anten¬ 
nas,  Impedance  of  Dipole  Anten¬ 
nas,  Linear  Antenna  Systems, 
Horns,  Slot  Antennas,  Reflectors, 
Lenses. 

639  Pa(«,  illintrat*d  $10.00 


^  QUICK,  ACCURATE  Stlups — End  Dtlays — Spoilage 

only  $8.75  With  thlS  AnglO  VISO 

f  ^  Sotre  all  your  dllBcuIt  uial.  Jotial  End  iinUte  sldft  nwtbods.  d,<l.y!i 

$3.00  and  •BOllafe  wltb  Udi  ramous  I'ALMGUEN  ANOIj;  VI8K  Idul 
for  DrllUng.  Milling.  Grinding.  Filing,  Fitting,  Mnrklng  and  hun- 
dredB  of  jobs  requiting  speed  and  accuracy  of  anglea  on  mactUne  or 
bMicb.  Set  at  any  angle  up  to  90  degrees  and  lock — It's  ready  for 
use.  Accurately  graduated,  every  part  of  vise  la  accurately  ma- 
chined.  Jawa  ot  steel  214*  wide.  1  Plain.  1  Grooved  for  holding 
« -~V  round  pieces.  Auxiliary  itaaes  for  machine  or  bench  use.  Swivel 
‘  shown  13.00  Extra  Order  NOWI  Todayl 

WrH*  for  ditular 

CHICAGO  TOOL  and  ENGINEERING  CO. 

No.  000  Viio  Mounted  Mht.  o#  fALGRtN  PRODUCTS  Since  1918 
on  SWIVEL  "M"  BASE  8380  South  Chicago  Avenue  Chicago  17,  III. 


SCHELKUNOFF 


ADVANCED 

ANTENNA 

THEORY 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
A  FIXTURE  WIRE 

INSUUTED 
RESISTANCE  WIRE 

FIBERGLAS 
INSUUTED  WIRE 

WIRE  TO  ANY 
SPECIFKATIONS 


Important  Advances  in 
Theory,  Research,  Development 

Offering  a  wealth  of  previously 
unpublished  material,  this  new 
book  intensively  covers:  Spherical 
Waves,  Moile  Theory  of  Antennas, 
Spheroidal  Antennas,  Integral 
Equations.  Cylindrical  Antennas, 
Natural  Oscillations.  Valuable 
Appendices  included. 

216  Pages,  illustrated  $6.50 

Examine  one  or  both  on  1 0-Day 
Trial 


Many  research  projects  require  the 
application  of  heat  to  irregular  shapes 
oi  special  equipment  Insulated  re¬ 
sistance  wire  provides  a  flexible  unit 
which  may  be  the  answer  you  are 
lookinq  for. 


TelJ  us  about  your  heating  problem 
maybe  we  can  help. 


APPROVAL  COUPON 


JOHN  WILEY  S  SONS,  INC.,  Dept.  $S2 
440  Fourth  Ave.,  New  York  16,  N.  Y. 

Pleaae  OMid.  oo  10  days’  aigtroval. 

. ANTENNAS: THEORY  AND  PRACTICE 

. ADVANCED  ANTENNA  THEORY 

I  will  ramit  purchase  tMice.  plus  postage,  for  books 
1  decide  to  keep,  or  return  books  postpaid.  If  pay¬ 
ment  aooompanleti  order,  we  pay  postage — same 
money-back  return  privilege 


Sand  row  eteettenie  control,  eemmonications  or  applhnco  wh¬ 
ine  WOcrffcotroM  lor  •  rocommondod  solution  by  our  onginoors. 


Address 


Finns  Name 


29$ 
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NEW  PRODUCTS  (cMtimMd) 

facturing  a  line  of  lightweight  elec¬ 
trical  connectors  in  17  shell  sizes, 
conforming  to  AN  sizes  8-36  in¬ 
clusive,  that  can  be  furnished  for 
cord  connections,  shielded  assem¬ 
blies,  and  bulkhead  or  box  mount¬ 
ings.  Their  unique  design  eliminates 
clamps,  saves  space,  facilitates  har¬ 
ness  assembly  and  permits  easy 
changes  in  wiring  arrangements. 
General  and  broad  applications  will 
be  in  the  aviation,  marine,  indus¬ 
trial  and  communications  fields, 
which  require  equipment  for  high 
altitude,  all  weather  and  high  cor¬ 
rosion-resistant  performance. 


Automatic  Wire  Stripper 

Wood  Specialty  Mpg.  Co.,  916  Tay' 
lor  Ave.,  Rockford,  Ill.  The  Speedex 
Automatic  766-1  heavj’  duty  wire 
stripper  features  a  delayed  action 
release.  This  prevents  the  wires 
from  being  crushed  or  bent. 
Squeezing  the  handles  causes  the 
stripper  to  grip  the  wire,  cut  the 
insulation  and  strip  it  free  in  one 
operation.  It  strips  solid  as  well 
as  stranded  wire  from  8  to  22  gage 
and  by  changing  blades  it  can  be 
used  to  strip  parallel  wire,  300 
ohms  tv  and  f-m  twin  transmission 
wire. 

Projection  Oscilloscope 

Television  Equipment  Corp.,  238  i 
William  St,  New  York  38,  N.Y.  | 
Employing  a  projection  type  5RP2A 
c-r  tube  with  electrostatic  deflection, 
the  model  T-602  projection  oscil¬ 
loscope  provides  two  types  of  pro¬ 
jection  images.  For  direct  viewing  | 


Like  an  Addition 


New,  Expanded  Engineering  and  Production 
Facilities  of  ClIPPARD 

Instrument  Ipboratory,  Inc. 


INCREASED  PRODUCTION 
.  OF  THESE  PARTS, 
ASSEMIUES  and  PRODUCTS 


PtECISION  R.r.  COlU, 
winding,  and  lub-at- 
MOiblic,  .  .  .  1,000 
to  10,000,000! 


M-S  RESISTANCE 
COMPARATOR  parmits 
unikillad  operator 
•a  iMl,  grade,  match 
■  p  to  30  retiitor, 
par  mirHitel 


PC-4  CAPACITANCE 
COMPARATOR  chockt, 
grade,,  ,arl,  all  typo, 
it  condenMr*  at  .pro¬ 
duction  ,poed,  with 
unekllled  labor. 


Here,  in  an  ultra-modern  plant  specifically 
designed  for  electronic  production,  is  addi¬ 
tional  capacity  you  can  use  to  advantage. 
Clippard's  efficient  new  home  assures 
prompt,  economical  manufacture  of  R.  F. 
coils,  windings,  sub-assemblies  and  special¬ 
ized  instruments  for  electrical  and  elec¬ 
tronic  testing  or  measurement  to  meet  your 
most  exacting  requirements. 

Clippard  design,  production  and  control 
engineers  specialize  in  production  runs  of 
1,000  to  10,000,000  units  of  laboratory 
accuracy.  Clippard  experience  can  also 
save  you  size,  weight,  critical  materials, 
money,  assembly  problems  and  produc¬ 
tion  delays. 

Make  the  new  Clippard  plant  a  time  and 
money-saving  addition  to  your  facilities. 
Free  your  production  lines  for  more  prof¬ 
itable  work.  Ciet  precision  coils  and  sub- 
assemblies  or  specialized  instruments 
quickly  and  economically.  Send  us  your 
problem,  a  sample,  specifications  or  other 
details  for  a  prompt  solution  or  quotation, 
NOW! 


CUppard 

INSTRUMENT  LABORATORY  INC. 

nSI-N  tolwoio  looR  •  OiKlMMlI  OMo.,... 
MANUMaURERS  OR  M.K  COttS 
AND  HtCnOHK  tQWmim  ^ 
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W 


eontoet* 


TCoMz 


SPECIALISTS  IN 
HIGH-SPEED 

eleciron  tube 


Kohl*  I  40  yiort  of  exporiooco 
olHRiiMfo  trial  ordon  ond  ax- 
ptriiMHtal  Mt  -  upt.  Standard 
toolings  for  all  tubo  manafoc- 
hiring  OTontualitios  ofroody  bavo 
boon  tostod  and  approrod.  This 
moans  that  Kahle  can  ossomble 
machinos  for  ovorything  from 
tub-miniatart  to  largost  TV  pic- 
turo  tubes  to  your  exact  speci¬ 
fications  ...  at  fower  costs/ 


TCoMU 


ENGINIERING  CO. 


Cotnultathm  Imifd.  Writ* 
to^  for  oor  090  coiahg 
with  comphto  ^otaih. 


r\^ 


1309  Seventh  St.,  North  Bergen,  N.  J. 


PREMAX 


#1197  24-HEAD  BUTTON  STEM  MA¬ 
CHINE  For  minioture  ond  sub-minioture 
tubes.  Two  upper  molds  for  malting  tubu- 
loted  and  non-tubuloted  stems.  Duol  motor 
drive.  Capacity  1000  per  hour.  All  auto¬ 
matic  feeds. 


MoehiMry  ter  c/I  typi  et 
ifwtren  tubes  end  retoted 
ptoss  products. 


FIRST. 

TO  DEVELOP  AND 
INTRODUCE 

e  75 -Meter  Center  -  Loaded 
Mobile  Antenna 
•  Built-in  Co-axiol  Shielding 
e  Universal  Ball  Mounting 
e  Consolidated  Spring  Mount- 


Premax  can  sup¬ 
ply  a  complete 
line  oi  vertical 
and  mobile  an¬ 
tennas  ior  marine 
and  amateur  use 
or  lor  CD.  Send 
lor  new  Bulletin. 


PREMAX  PRODUCTS] 

DIVISION  CHISHOLM-RYDCR  CO.,  INC 


5201  Highland  Avo..  Niagara  Falls,  N.  Y. 


NEW 

Under- 

the-Cbin 

DYNAMIC 

HEADSETS 


TEIEX“^"*"'* 


Wherever  lightweight  heeictaets  mn  k 

ueed  the  new.  dynamic  TBL£X  ^  M 

DYNASET  wiU  do  a  better  >b.  .  ^ 

Ita  comfortable,  under-the-chin  sty  1- 

ing  and  light  weight  (1.2S  oa.l  per-  '• 

mit  secretariee  to  wear  it  all  day  '  K?"  y  /; 

without  fatigue.  With  more  htghs 

and  lows  of  both  muoic  and  npoech 

it*  higher  fidelity  in  the  ddight  of  ' 

Radio  and  TV  monitor*.  When  yon. 
u*e  a  headset  uae  the  one  with 
buQt-in  comfort.  It’o  ideal  for: 

•  Otfko  TmnssriMng  MneMnos  •  ■ndls  MnnMoring  •  TolooniUng 
•  Amnlsur  Kndlo  •  kocord  Stores  a  Tlioedort  *  ftiono-Ordor  Boards 
•  Wired  Music  InstnHnHons  *  Ceusssorstsrt  CominunisUpns  aXlecIrenIc  labssrsderles 

w— ww— _  Wtni  en  ywev  business  Isnsibssd  Ssr  o  wplets  TWJX  Dysieset 

^  H  ^  wbldIwMbessntteyseeneSP  dey  *pevsvelPlenwM>ueibliiuHi.. 

oI  if$  boit 

•  T«t*<  DIPT.  • 

■  .  1.  MINNISOTA  •  -l-K 

V .\  *  In  Cnnndo,  AN**  Bodle  Carp.,' Teranto 

*T«ASgMA«K  STANDARD  OF  TM  WORLD.  FOR  QUAUTY  HEAOSiTS 


FOR  PUBLIC 
ADDRESS,  RADIO, 

and  kindred  fields, 

JONES  st?,?s 

PLUGS  t SOCKETS 


of  proven  quality! 


lux  on  eom,^ 

Irtcol  Coono*«"« 
"  .  —  Hugs. 

SockoH 


Howard  B.  Jonh  DivitiON 
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CUTS 

COSTS 

OF 


NEW  PRODUCTS  (cMtiuM^) 

it  has  an  18  x  24-in.  integral  .screen 
upon  which  patterns  are  projected 
from  the  rear.  For  wall  screen  pro¬ 
jection  the  integral  screen  slides 
back  and  images  8  x  10  ft  or  larger 
are  available.  The  oscilloscope  am¬ 
plifier  and  sweep  circuits  are  equal 
in  performance  to  a  precision  labo¬ 
ratory  instrument,  the  vertical  am¬ 
plifier  having  a  response  within  3 
db  from  2  cycles  to  825  kc  at  a 
sensitivity  of  1  mv  rms  per  in.  on 
the  integral  screen  and  the  sweeps 
being  either  triggered  or  recurrent 
from  one  cycle  to  50  kc. 


Rheostat 

Hardwick,  Hindlk,  Inc.,  Newark 
5,  N.  J.,  recently  introduced  a  new 
50-watt  rheostat  designed  to  com¬ 
ply  with  current  standards  of 
JAN-R-22,  RTMA  and  NEMA.  The 
toroidal  ceramic  form  wound  with 
resistance  wire  is  coated  and 
bonded  to  a  refractory  base  with  a 
new  high-temperature  vitreous 
enamel.  A  “buss  bar”  contact 
brush  construction  affords  a  mini¬ 
mum  of  resistance  from  resistive 
element  to  collector  ring.  Mechan¬ 
ical  drawings  and  specifications 
may  be  found  in  bulletin  152  now 
available. 


Republic's  development  of  steel  cores  for  spooling  capac¬ 
itor  foil  can  save  you  money.  No  more  time-wasting 
cleaning  of  cores,  no  more  sorting  and  guessing  as  to 
which  supplier  owns  them,  no  more  bother  or  fuss.  Simply 
discard  Republic's  steel  cores  and  sell  them  for  scrap. 
This  is  just  one  of  the  many  little  things  that  make  it  eco¬ 
nomical  to  buy  Republic  Aluminum  Foil. 

Some  of  the  reolly  big  things  are  that  Republic  capacitor 
foil  has  clean,  straight  edges,  consistently  accurate  gage, 
and  that  coils  ore  individually  boxed  for  protection. 
These  ore  the  things  that  make  for  economy  through 
maximum  production. 

Republic  capacitor  foil  is  available  in  widths  of  1  / A"  and 
wider,  and  in  gages  from  .00017”  to  .005”. 


REPUBLIC  FOIL  &  METAL  MILLS 

INCORPORATED 

CONNECTICUT 

209  W.  Jockion  tlvd.,  Chicago  6,  III. 
666  Miuion  St.,  Son  FronciKO  S,  Cal. 


Branch  SaUt  Ottkac 


.4utlio  Oscillator 

Krohn-Hite  Instrument  Co.,  580 
Ma-ssachusetta  Ave.,  Cambridge  39, 
Ma.aa.  Model  430-A  audio  oscillator 
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J. 


WIRE 

FORMS 


f* 


“3^ 


&  Meta!  Stampings 

High-speed,  quolity  production  with 
custom-made  precision.  Wire  formed 
in  any  shape  for  every  need. 

IMMEDIATE  CAPACITY  FOR 
DEFENSE  SUI-CONTRACTS 
STRAIGHTENING  A  CUTTING 
Perfect  straight  lengths  to  12  ft. 

.0015  to  .125  diameter 
WIRE  FORMS 
.0015  to  .080  diameter 
SMALL  METAL  STAMPINGS 
.0025  to  .085  thickness 
.062  to  3  inches  wide 

Specioliiing  in  Productipn  of  Ports 
for  tipctronic  and  Cothode  Roy  Twb«t 
Write  for  illustrated  folder. 

Send  Blueprints  or  Samples 
k  for  Estimate. 

m  ART  WE  and  STAMPING 

COMPANY 

tOYDEN  PLACE 
W  NEWARK  3,  N.  J. 


CONTROLLED 

OVALITY... 

CUSTOM  BUILT 
FOR  GOVERNMENT 
AND  INDUSTRY 


POR  EUCTRONIC, 
INDUSTRIAL  AND 
POWER  APPLICATIONS 


TRANSFORMERS 

REACTORS 
RESONANT  FILTERS 

Top  Engineering  and  Workmanship 


We  hare  been 
solving  the 
transformer 
engineering 
problems  of 
government 
and  industry 
since  1938! 

Write  or  phone  us 
regarding  your 
special  requirements. 


am,  SIGNAL 
GENERATORS 

by 

AIRCRAFT  RADIO  Corporation 


TYPE  H-14  IOt-132  MEGACYCLES 
Sundard  signal  source  for  complete 
testing  of  VHP  airborne  omnirange 
and  localizer  receivers  in  aircraft  or 
on  die  bench  is  ARC’S  Type  H-14 
Signal  Generator.  It  checks  up  to  24 
Omni  courses,  omni  course  sensidvity, 
to-from  and  flag-alarm  operadon, 
left-center-rigbt  on  90/150  cycle  and 
phase-localizers,  and  all  necessary 
quantitative  bench  tests.  Permits 
quick,  accurate,  check-out  of  aircraft 
just  before  take-off.  Por  ramp  checks 
RP  output  1  volt  into  52  ohm  line; 
for  bench  checks,  0-10,000  micro¬ 
volts.  AP  output  available  for  bench 
maintenance  and  trouble  shoodng. 

Prl(«  $eSS-00  net,  f.e.b.  ■.enten,  N.J. 

Typ*  H*12  VHP  Signal  Generator 
900  —  2100  me— source  of  cw  or  pulse 
amplitude-modulated  RP.  Power  level 
0  to  —120  dbm.  Internal  pulse  cir¬ 
cuits  with  controls  for  width,  delay, 
and  rate,  and  provision  for  external 
;  pulsing.  Prequency  calibration  better 
I  than  1%.  Built  to  Navy  specs  for 
research  production  testing.  Equal  to 
Military  TS-419/U, 

I  AFn  I  $i.«so.oo  iMt 

YI|VW  f.oA.  RMiitmi,  N.J. 


ELECTRONIC  TRANSFORMER  COMPANY,  INC.’ 

209  West  25th  Street  •  WAtkins  4-0880  •  New  York  1,  N.  Y. 


I 


AIRCRAFT  RADIO  CORPORATION 

Boonton  New  Jersey 

Orf.rnJoh^r  t  v:fron.c  Iqv.pment  S.nce  J928 


I 


Quicker  Deliueries 


NEW  PRODUCTS  (conliHWl) 

lovers  the  frequency  range  from  4.6 
to  520,000  cps  in  five  overlapping 
bands.  A  single  scale  logarithmic 
dial  is  used.  Calibration  is  held 
within  ±:2-percent  accuracy.  Two 
output  terminals  are  provided.  The 
voltage  on  one  of  them  is  controlled 
by  a  calibrated  output  level  control. 
The  other  provides  a  fixed  sine  wave 
signal  for  scope  synchronization. 
Other  features  include  low  distor¬ 
tion  and  hum  at  any  setting  of  the 
output  level  control  and  excellent 
amplitude  con.stancy  over  the  entire 
frequency  range.  The  unit  weighs 
15  pouiwls  and  is  priced  at  $145. 


Desk  Calculator 

Benson-Lehner  Core.,  2340  Saw- 
telle  Blvd.,  Los  Angeles  64,  Calif. 
The  Computyper  introduces  high 
speed  recording  of  numerical  in¬ 
formation  into  the  desk  calculator 
field.  Combining  functions  of  a 
Friden  model  STVV-IO-JF  calcula¬ 
tor  with  those  of  an  IBM  type  111 
electric  typewriter,  the  unit  is  an 
integrated  system  capable  of  a  wide 
range  of  arithmetic  operations.  It 
reduces  both  the  time  required  for 
a  given  operation  and  eliminates  the 
possibility  of  errors  inherent  in 
the  manual  process  of  transcribing 
numbers.  Incorporated  are  appro¬ 
priate  electrical  control  circuits 
that  are  paced  by  the  typewriter 
itself  to  achieve  a  recording  rate  of 
approximately  10  digits  per  second. 


Megohmmeter 

General  Radio  Co.,  275  Massa¬ 
chusetts  Ave.,  Cambridge  39,  Mass. 
Rapid  measurement  of  insulation 
resistance  as  well  as  general  re¬ 
sistance  testing  is  possible  with  the 
compact  and  portable  type  1862-A 
megohmmeter.  Range  is  from  0.6 
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perimental  UborRiory,  office  »p«cc,  and  ibipping  and  receiving 


BOWSER 

:  ic  7 


/^OW/  ELECTRO-TECH’S 


OfF-THESHElF 

SERVICE 


can  save  months 
on  uour  schedule 


BOWSER 


TECHNICAL  REFRIGERATION 


RUGGED 


CONSTRUCTION 


HERMETICALLY  SEALED 
INSTRUMENT 


FOR  SUPERIOR 


PERFORMANCE 


•  Steel  case  with  heavy  copper-cadmium  plate 
and  black  finish. 

•  Excellent  shielding  due  to  case  material  and 
constructian. 

•  Double  strength  cleor  gloss. 

•  Black  satin  onodized  aluminum  bezel. 

•  Glass  to  metal  seol  under  controlled  humidity 
ond  temperature  conditions. 

•  D'Arsonval  permanent  magnet  type  move¬ 
ment  for  DC  applications. 

•  Designed  to  enhance  panel  appearance. 

•  Available  in  IVi"  square,  2Vk"  and  3*4" 
round  case  types. 

•  Guaranteed  for  one  year  agoinst  workmonship 
and  materials. 


The  Burlington  "ff ermeticolly 
Sealed"  Instrument  was  designed 
ond  is  manufactured  to  conform  to 
JAN  specifications  for  sealed  in¬ 
struments. 


Bowser  Environmental  Simulation  Test 
equipment  has  always  been  foremost 
in  the  field.  Now,  to  comply  with  latest 
government  specifications.  Bowser  intro* 
duces  walk-in  rooms  with  a  temperature 
range  from  —100°  F.  to  -^-200°  F., 
relative  humidity  simulation  from  20%  to 
95%  and  unlimited  altitude  simulation. 
In  addition,  these  rooms  ore  specially 
designed  to  be  equipped  with  vibration 
machines  ta  permit  simultaneous  testing 
under  conditions  of  vibration,  accelera¬ 
tion,  low  temperature  and  altitude. 

Bowser  Walk-In  Rooms  are  engineered 
for  completely  automatic  operation. 
Doors,  available  up  to  the  full  size  of 
any  wall,  can  be  mechanically  controlled 
to  conform  with  limitations  of  size,  space 
and  weight.  Performance  characteristics, 
such  as  rale  of  climb,  pull  down,  etc, 
are  available  to  meet  any  government 
or  reseoreh  specifications.  _ 


BURLINGTON  INSTRUMENT  COMPANY 

Dept.  F-52,  Burlington,  Iowa 


ONE  SOURCE  or  SUPPLY 
for  all  kinds  of  ELECTRICAL 
METERS,  INSTRUMENTS  and 
INDUSTRIAL  CONTROLS 


No  need  to  hold  up  pro¬ 
duction  for  lack  of  a 
meter,  controller  or  other 
instrument!  Electro- 
Tech’s  warehouse  is  bulg¬ 
ing  with  panel  meters, 
solenoids,  transformers, 
rectifiers,  timers,  counters 
and  every  other  kind  of 
meter  and  control  device. 
P/us— complete  laboratory 
facilities  to  convert,  repair 
and  re-scale  stock  meters 
and  instruments  to  fit 
your  needs. 

•  SIMPSON 

•  WESTON 

•  STRUTHERS-DUNN 

•  MICRO  SWITCH 

•  SUPERIOR  ELECTRIC 

•  GENERAL  ELECTRIC 

•  WHEELCO 


BOWSER  TECH.  REFRIG.,  Tsrryvills,  Conn. 
S«nd  information  on  tort  oqnipmont  thotkod: 

□  High  Tsmpsrotur*  Q  Fungus  Rusittancu 
Q  Low  Tomporoturo  Q  Roin  and  Sunshino 

□  Tomporaturo  Shock  Q  Sand  ond  Duct 

Q  Humidity  Q  Immorsion 

Q  Altitudo  Q  Explosion  Proof 

D  Wolk-ln  Rooms  Q  Vapor  Tight 

Q  Spociol  Enginooring 


Namo. 


KKKK!  PURCHASING  GUIDE 
Write  today  i 

ELECTRO-TECH 

EQUIPMENT  COMPANY 

Dept.  E-5  55  Lispcnord  St 

New  York  13.  N  Y 
Phone:  BA  7-4209 
Wire:  CODE  RDL 

Teletype:  TWX-NY1-2906  ^ 
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Electrometer  Shunt 


Keithley  Instruments,  3868  Car- 
netrie  Ave.,  Cleveland  15,  Ohio. 
Model  2001  electrometer  shunt  per¬ 
mits  quick  conversion  of  the  model 
200  v-t  electrometer  to  a  micro¬ 
microammeter.  Available  in  any  of 
seven  standard  resistance  values, 
the  shunt  provides  d-c  readings 
from  10  *  to  10  “  ampere.  It  clips 
easily  over  the  guard  ring  of  the 
electrometer,  with  no  other  connec¬ 
tions  necessary.  Many  exacting 
measurements  of  current — such  as 
insulation  leakage,  and  in  ion 
chambers  and  photoelectric  cells — 
are  now  quickly  made  by  the  elec¬ 
trometer  and  shunt. 


megohm  to  2,000,000  megohms.  Six 
decade  ranges  are  used  and  each 
decade  covers  about  90  percent  of 
the  meter  scale.  The  relatively  low 
resistance  of  the  megohmmeter  cir¬ 
cuit  makes  the  rapid  measurement 
of  capacitor  leakage  resistance  a  ; 
major  application.  A  constant  test  ' 
voltage  of  500  v  is  applied  to  the 
resistance  under  test.  The  discharge 
position  of  the  multiplier  switch 
removes  all  voltage  from  the  ter¬ 
minals.  Separate  guard  and  ground 
binding  posts  are  also  provided  for 
making  three-terminal  resistance 
measurements. 


Kulka  Electric  Mfg.  Co.  Inc.,  633 
S.  Fulton  Ave.,  Mt.  Vernon,  N.  Y., 
has  available  single  and  double-pole 
toggle  handle-type  switches  de¬ 
signed  especially  to  meet  JAN-S-23 
specifications  for  aircraft  use,  but 
available  also  for  many  types  of  in- 


NEW  PRODUCTS 


(continued)  i 


Aircraft  Switches 
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r  •  Toik  and  Wireforms  designed  and  mon- 

'’'°r:Toc.«ro‘.  n,„ho..  .o 

“pli  yop  w*  '<”»•  “ ’"""''.’.IrZi’; 

quality  of  your  product. 

Coll,  wire  or  write.  A  Lewis  Spring  Engineer  will 
gladly  check  your  requirements  with  you. 

LEWIS  SPRING  &  MANUFACTURING  CO. 

2656  W.  NORTH  AVENUE,  CHICAGO  47,  ULIN 


,  Kr 

ijpeicisiON 

iSPRINGS 


TH€  PIKST  UGHT  SPRINC»  AND  W*lfOR*»S  OP  EVERY  TYPE  AND  MATtRIAl 


.  .  .  We  had  stopped  to  watch  the  test  run  of  a  new  Collins 
Helium  Cryostat.  As  liquid  helium  poured  into  the  dewar  our 
guests,  both  electronic  research  workers,  talked  about  Ab¬ 
solute  Zero  and  Thermal  Noise.  As  they  talked  we  became 
interested  .  .  .  perhaps  you  will  too. 

.  .  .  apparently  they've  based  a  recent  research  project  on 
the  theory  that  thermal  motion  ceases  at  absolute  zero  which 
might  mean  that  a  Signal-to-Noise  Ratio  at  0°K.  would  ap¬ 
proach  infinity.  Using  one  of  our  Collins  Helium  Cryostats  to 
get  within  4®  of  obsolute  zero,  they  actually  minimized 
thermal  noise  in  circuit  components. 

.  .  .  their  guess  was  that  perfection  of  this  technique  might 
conceivably  lead  to  new  control  devices  operating  from 
minute  energy  changes  .  .  .  scintillation  counters  and  voice 
modulation  were  mentioned  as  possibilities. 

Perhaps  your  industry,  equipped  for  low-temperature 
research,  could  profitably  perfect  a  technique  just  like  this. 

Write  for  Bulletin  E-2 
on  the  Collins  Helium  Cryostat 
ond  Low*Temperoture  Reseorch  in  Electronics 


ARTHUR  D.  LITTLE,  Inc. 

Mechanical  Division 

30  MEMORIAL  DRIVE  .  CAMBRIDGE,  MASS. 


,  NEW  PRODUCTS  (c<wtinu.d) 

dustrial  electronic  and  communica¬ 
tions  equipment  comes  encased  in 
a  Bakelite  housing.  It  is  made  for 
use  in  d-c  or  a-c  circuits  of  fre- 
j  quencies  up  to  1,600  cycles.  Two 
styles  are  available — one  of  single- 
i  pole  type  designated  ST-40,  or  AN- 
3021  series,  with  screw  terminals, 
and  the  other,  ST-42  series,  with 
solder  lugs.  Switching  character- 
i  istics  provide  for  changes  in  elec¬ 
tric  circuits  by  the  use  of  spst,  spdt, 
dpst  or  dpdt. 


Tiny  Hernielioally-Sealed 
Transformers 

Crest  Laboratories,  Inc.,  White¬ 
hall  Building,  Far  Rockaway,  N.  Y., 
announces  availability  of  hermet¬ 
ically-sealed  miniature  and  submin¬ 
iature  audio  transformers  designed 
I  specifically  for  severe  climatic  con¬ 
ditions  and  miniaturization  applica¬ 
tions.  They  are  manufactured  to 
meet  MIL-T-27  specifications.  Sty- 
pol  impregnation  prior  to  potting 
assures  quiet  operation  and  long 
life  under  all  adverse  conditions. 
Mumetal  core  assures  a  light¬ 
weight,  compact  unit  with  full 
I  efficiency  and  wide  frequency 
■  response. 


Latching  Relays 

Potter  &  Brumfield,  Princeton, 
Ind.,  is  producing  the  new  LK  series 
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For  ultra 
precision 
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miniature 


ball  bearings 


In  just  three  years,  sales  of  Micro  bearings  have  soared 
850‘/c  as  more  and  more  top-flight  designers  and  engi¬ 
neers  choose  Micro  for  exacting  designs.  Only  grinding 
can  give  you  the  ultra  precision  and  trueness  of  dimen¬ 
sion  Micro  offers  —  yet  Micro  bearings  actually  cost 
less  than  unground  miniatures.  85  sizes  and  types  in 
dimensions  as  small  as  !  s  '  o-d-  and  in  tolerance  ranges 
of  ^BEC-S  and  above. 

Writ*  for  Ttchnicol  Bullolin  No.  SO 


Now  Hompshiro 


MICRO 


IqII  iMfifigi,  Inc. 


AT  A  NEW  LOW  PRICE 


9  MAIN  STRICTa  PETERBOROUOH  1,  N.  H. 


MODEL  WBO-50 


You  I'Mi  a(vniiipH4h  work  fairter  *nd  («sl«r  with 
Ihi.H  nrw  Kl  tronlcM  Uhoratory  Rcope.  This  superior 
In.'ttniinm  romUnes  flvxlMUtjr  and  accurary  In  a 
dHo  deatcn  This  sropr  has  vertical  ampUAar  of 
Sill*  bandwidth  and  a  high  frequency  sweep  oadl- 
lator  variable  to  ir>0  KC.  There  is  a  full  4*  vertical 
deHertl'W  without  overload.  Y'reQuency  reaponse 
drops  off  ORAPrALLY  beyond  range. 

ttpei  tal  slotted  design  of  light  shield  pcrraiti 
easy  removal  of  graduate*!  scale,  while  a  green 
light  niter  reduces  external  light  interference.  Rta> 
btlity  Is  especially  insured  by  a  MI'-METAL  shield 
around  the  cathode  ray  tube  to  protect  against 
external  magnetic  fields.  Qualltlee  that  never  be* 
fora  were  available  at  such  a  low  price. 

Tbeoa  are  only  a  few  of  the  characteristics  that 
make  this  fine  Oscilloscope  DIFFERENT  and  su¬ 
perior.  Wide  for  Rutletin  for  complete  Informatlm. 

SPECIFICATIONS 

VERTICAL  AMPLIFIER 

SENSITIVITY:  SO  mlUlvolu  lUIS  per  loch  of  de* 

FREQUENCY  RESPONSE:  iHlne  Wave)  SO  nyeles 
to  5  megac)cle«.  Down  3DB  at  Smc. 

SQUARE  WAVE  RESPONSE:  ExreUent  dupUea- 
lion  of  all  fuiuare  waves  between  50  cycles  and  1 
megacycle.  Maximum  tilt  of  50  cycle  square 
wave  5*4 . 

MAXIMUM  INPUT  POTENTIAL:  1000  volU  peak 
to  peak. 

INPUT  ATTENUATOR:  Xl—XlO— XlOO  poelUons. 
Input  attenuator  U  frequency  oompenaMed. 

HORIZONTAL  AMPLIFIER 
SENSITIVITY:  0.3  volts  RMM  per  Inch  of  de* 


RECURRENT  SWEEP  OSCILLATOR 
FREQUENCY  RANGE:  10  cycle  to  ISO  kOocyclee 


$240.50*  FOB  Factory 
'Price  subject  te  ehanfe 


Bardwell  &  McAlister’s  Line  of  Television  Lights 
TV  SPOTS  •  Designed  for  Television 

Studios  ond  Stages 


Drawing  upon  their  sixteen  m 

years  of  experience  in  the  nro- 

duction  of  studio  lights  used  by  g  r~\  A  •*00*1*999  -  j''. 

the  motion  picture  iodoatry,  aV 

Bardwell  &  McAlister,  Inc.  now 

offers  a  complete  new  line  of  M 

lights  especihly  designed  and 
engineer^  for  TV :  Mage  and  iBH 
studio  lighting. 

Paint  with  Light  /IHk  1 

Painting  with  light  is  the  ability  to  M 

control  the  light  source,  in. order  to 

emphasize  the  necessary  highlights  41 

and  the  all-imporunt  shadoa^  Only 

through  controlled  light  can  ffae  scene  f  ^ 

or  subject  be  given  the  desired  bril- 

liance,  beauty  and  third  dimentiotial 

effects.  Mjt 

0«r  Spvciolisfs... 

are  always  ready  to  assist  and  advise  ;  a 

your  engineering  suff,  so  that  your  ^ 

studios  and  stages  will  be  fully  equip-  ’  ^  ->  '  - 

ped  to  properly  "Paint  with  Light." 

Write  for  complete  specifications  and  prices  of  these  TV  SPOTS.  Address  Oepc  68. 


BARDWELL  &  McALISTER 


2950  ONTARIO  STREET 
BURBANK.  CALIFORNIA 


CORPORATION 

NORWOOD,  MASSACHUSETTS 


NEW  PRODUCTS  (comiiiiMd) 

of  latching  relays,  featuring  snsaller 
size,  higher  contact  capacity  and 
extremely  high  vibration  resistance. 
Any  .specified  contact  combination 
up  to  4-pdt  (4  form  C)  can  be  ob¬ 
tained.  A  minimum  of  35  grams 
contact  pressure  assures  positive 
make  or  break  under  vibration 
forces  of  10  g  or  higher.  Relay 
contacts  are  J  in.  fine  silver  rated 
at  5  amperes  or  can  be  supplied  on 
special  order  with  A  in.  silver  cad¬ 
mium  oxide,  rated  at  10  amperes. 
The  open  type  relay  measures  2ti 
in.  long,  lii  in.  wide  and  1}  in. 
high.  The  hermetically  .sealed  type 
is  3A  in.  long,  lA  in.  wide  and 
2A  in.  high,  and  is  fitted  with  an 
all-glass  solder  terminal  header. 


32  to  90  KV 
50  megawatts 


Galvunometer  System 

Sir  ALLCROSS  Mfg.  Co.,  Collingdale, 
Pa.  Type  1951  d-c  galvanometer 
system  features  simplified  construc¬ 
tion,  lighter  weight  and  consequent 
lower  cost.  Galvanometers  are 
available  in  4  types  having  sensi¬ 
tivities  per  mm  division  of  4,  2,  1 
and  0.5  ;j.a  respectively.  The  high 
sensitivity,  sturdy  construction  and 
compact  size  of  the  units  make 
them  particularly  adaptable  to 
bridge  and  potentiometer  circuits 
or  wherever  indication  of  precise 
circuit  balance  is  required.  Each 
unit  employs  the  rugged  taut- 
suspension  moving-coil  principle 
with  a  pointer  reading  on  a  scale 
calibrated  in  15  divisions  of  1  mm 
either  side  of  center. 


Designed  for  extremely  low 
temperature  rise  when  used 
in  pulse  -  forming  networks 
above  25,000  volts.  Can  pass 
2500  amperes  at  0.0005  duty 
cycle. 


Write  for  data  sheet  listinft  pulse  caparitors 
and  standard  pulse-forming  networks. 


Woofer 

C.  S.  Mpg.  Co.,  4089  Lincoln  Blvd., 
Venice,  Calif.,  has  announced  a  new 
low-cost  18-in.  woofer.  Specifica¬ 
tions  include  a  heavy  cast  aluminum 
frame;  2i-lb  Alnico  V  magnet;  27 


No. 

Mfd. 

Peak  KV 

Body  Dlrnomiofit  Uii.l 

XN-370 

.0006 

90 

5x8x9 

XN-285 

.025 

40 

6  X  7  X  24-5/8 

XN-284 

.022 

40 

6  X  7  X  24-5/8 

XN-381 

.0167 

40 

5x6x21-1/2 

XN  347 

2<.00625 

40 

6x7x  17 

XN-369 

.0075 

35 

5  X  7  X  8-3/8 

XN-3S0 

.0125 

32 

5  X  6  X  9-3/4 
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SQUARE.  ROUND 
OR  RECTANGULAR 
'/3  to  30  LONG 
4S0  to  3S  I  P 
TOLERANCES  to  003 


Coil  Insurance 

FOR  FAMOUS  PRODUCTS 


FART  IN  PRiCISION  INSTRUM 


H  ERE,  for  example,  are 
typical  sliding;  contacts  now  being 
supplied  by  us  to  manufacturers 
of  precision  potentiometers.  PALI- 
NEY*  Ney-developed  precious 
metal  alloy  from  which  they  are 
made,  has  just  about  ideal  physical 
and  elearical  properties  for  this 

service.  It  has  very  high  tarnish  resistance  and  is  unaffeaed  by  most  industrial 
atmospheres.  Its  hardness,  controlled  by  simple  heat-treatment,  is  especially 
suited  to  use  with  the  nickel-chrome  type  of  resistance  wire,  as  well  as  our 
own  high  strength  NEY-ORO  G  precious  metal  resistance  wire.  Potentiom¬ 
eters  so  equipped,  have  demonstrated  service  life  of  up  to  20  million  cycles 
with  excellent  sustained  linearity  and  low  noise  level. 

This  is  just  one  of  many  new  and  important  precious  metal  alloy  devel¬ 
opments  of  interest  to  instrument  and  elearonic  engineers  detailed  in  our 
new  Technical  Bulletin  *R-12.  Write  for  your  copy. 


WE 


HAVE 


THE 


CONNECTIONS 


TO  MAKE  BETTER 
TRANSFORMERS 


Our  experience  in  making  pre¬ 
cision  transformers  is  of  long 
standing.  We  welcome  your 
inquiry.  When  transformer 
applications  coll  for  rugged, 
out -of -the -ordinary  service,  a 
design  such  as  this  may  be  the 
answer  to  your  problem. 


ACME  ELECTRIC  CORP. 

3IS  Wetar  St.  Cake,  N.  Y.,  U.  S.  A. 


Lzcir 


The  transformer  illustrated  above 
has  16  terminal  connections. 
For  the  electronic  application 
under  which  this  transformer  is 
used,  each  series  of  connections 
must  provide  exact  electrical 
characteristics. 


•Reg.  T.  M.  J.  M.  Ney  Co. 


THE  .1.  M.  NEY  CHMI’ANY,  179  EI.  H.nlonl  l, 

.Sppriulivti  in  Prerinus  Metal  MetallurUy  Hinre  1812. 


PARAMOUNT  Spiral  Wound  RARIR  TURiS 
Rrofoct  Cod  Accuracy  and  Stability 
in  Coondou  Applitationt 

Years  of  specialized  "know-how”  easily 
enable  PARAMOUNT  to  provide  exactly 
the  shape  and  size  tubes  you  need  for  coil 
forms  and  other  uses.  Hi-Dielectric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope  or 
any  combination  wound  on  automatic  ma¬ 
chines.  Wide  range  of  stock  arbors.  Special 
tubes  made  to  your  specifications  or  engi¬ 
neered  for  you. 

NIWI  Moisture-Resistant  Shellac- Bonn 
Kraft  Paper  Tubing.  Heated  shellac  forms 
a  bond  which  prevents  delaminating  under 
moisture  conditions.  i 


Paramount  PAPER  TUBE  CORP. 

616  LAFAYETTI  ST.,  FORT  WAYNE,  IND. 

Mfrt.  of  Paper  Tuhing  for  the  Electric  J  Imbtstry  State  19  Jl 
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h  Smooth,  Safe  Ri 

for 

Sensitive  Equipuent. 


Lord 

SHIPPING 

MOUNTS, 

COUfUef 


Say  goodbye  to  the  costly  servicing  of  sensitive 
equipment  at  destination  —  For  one  user  Lord 
Shipping  Mounts  cut  service  and  inspection  time 
on  overseas  shipments  from  as  many  as  30  hours 
to  only  4  hours. 

Lord  Shipping  Mounts  in  your  cases  protect  sen¬ 
sitive  mechanisms  in  transit  by  cushioning  the 
shocks  of  rough  handling.  This  protection  prevents 
maladjustment,  greatly  reducing  costly  servicing  at  destination. 

)  If  you  are  paying  sizable  service  and  inspection  charges  on  newly  shipped 
machines,  stop  it  now.  Lord  Engineers  will  help  you.  Lord  Shipping  Mounts 
provide  shock  protection  far  superior  to  any  other  packing  method  .  .  .  and 
they  can  be  used  indefinitely.  To  cut  your  shipping  costs  call  or  write  to — 


•UttANK,  CALIFORNIA 
233  South  Third  Street 
Rockwell  9  2151 
CHarleston  6-7481 


CHICAGO  11,  ILLINOIS 

520  N.  Michigan  Ave. 
Michigan  2-6010 


OAUAS,  TEXAS 

1613  Tower  Petroleum 
Building 
PRospect  7996 


DAYTON  X  OHIO  DETROIT  X  MICHIGAN  NEW  YORK  16,  NEW  YORK 

236  Lalayette  Street  7310  Woodward  Ave.  280  Madieon  Avenue 
Michigan  8871  TRinity  5-8239  MUrray  Hill  5  4477 


PHaADELPHIA  7,  PENNSYLVANIA 

725  Widener  Building 
LOcuet  4-0147 


ERIE,  PBINSYLVANIA 
1635  West  12th  SUeet 
2-2296 


LORD  MANUFACTURING  COMPANY  •  ERIE,  PA. 


NtW  PRODUCTS  (cwitinuMi) 

to  31-cps  resonance  frequency  cone; 
12-ohm  impedance:  2-in.  voice  coil; 
181-in.  overall  diameter  and  16*-in. 
baffle  opening. 


Three-Wire  Relay 

Ebert  Electronics  Co.,  185-09 
I  Jamaica  Ave.,  Hollis,  Long  Island, 
N.Y.,  announces  the  newly  designed 
model  EM-10  mercury  plunger  re¬ 
lay  for  three-wire  operation.  It 
has  wide  applications  for  lockup 
relay  service  and  off-on  pushbutton 
control.  When  contact  is  made  the 
input  line  connects  to  the  two  iso¬ 
lated  circuits.  The  tungsten  con¬ 
tacts  are  hermetically  sealed  in 
vacuum  or  hydrogen-filled  glass 
tubes.  Loads  up  to  35  amperes  at 
115  V  a-c  or  25  amperes  at  220  v 
d-c  can  be  handled.  The  unit 
measures  3i  in.  wide,  41  in.  high 
;  and  2}  in.  deep. 


Nylon  Plug  Base 

Industrial  Devices  Inc.,  22  State 
Rd.,  Edgewater,  N.  J.  Model  1800 
Nylon  plug  base  is  manufactured 
for  capacitors  of  the  type  CE50 
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TiKTRIC  M0T0RS1 


M-40 

1.000 

64^ 

80 

0.85 

0.05 

±0.30 


Groyburne  mtons  Ouolily  (lectronu  Componrntt 


RF  CHOKES! 

SMAIUST,  MOST  ETFICIINT  CHOKIS  tVEI  nOOUCEDI 


AN  OroybiinM  Ct»«lc*t  have  hiKber  lowar  DC  resistance, 
lower  distributed  capacity  .  . .  save  copper,  are  the  smallest 
and  lightest . . .  and  employ  the  new  Femcore  Ferrite  core^ 
CUCTRICAL  COMFARISON  between  Graybume  and  Conven¬ 
tional  RF  Chokes  proves  Graybume  superiority  (both  chokes 
valued  at  3.5  mh.  135  ma). 


ORAYtUINI  rmi^HOKi  CONViNTIONAL  Rf  CHOKI 


L  3.5  mh 

R  103  ohms 

Cd  1.7  uuf 

Q  no 

Wlra  langMi  30.0  ft* 
Car#  Femte 

Sis#  r  Iona  a 


and  almost 

as  portable! 


rir#  I•fl0tll  30.0  ft*  OO^Oft 

ir#  Femte  Isolanthe 

B#  I*  long  a  H*  diam.  3  tong  a  Vi' dt 

It.  43  grams  133  grams 

NOTIt  COPFBR  SAVINGS  OVER  300% 


Ofoybwnsa  V#rl  Ch#hast  variable  over  a  sride  range  of  ii^ 
ductance,  in  many  cases  as  high  as  10-1  ratio. 

Otwybwm#  Rarri  Cli#h#s  wid  Vnrt  Ch#li#s  can  be  supphed 
in  the  inductance,  mounting  and  type  of  erinding  you  specify. 
Oraybum#  f#rr1l#  Car#  Kits  of  37  variouasiiad  corea.  fixed 
and  variaMe.  are  availaMe  for  your  development  and  research 
purpoaea.  Net  $335. 

GRAYBURN8  CORP. 

103  LAFAYETTE  STREET.  NEW  YORK  13,  N.  Y. 


WIIGHT:  Approx  125  tbs. 

SIZE:  22'  X  12”  X  12" 
Designed  for  production  and 
laboratory  high  frequency 
power  supply  requirements. 

Strong— SIMPLE— INDESTRUC¬ 
TIBLE  CONSTRUCTION— No  deli¬ 
cate  moving  parts,  brushes  or 
springs  to  wear  out  or  maintain. 
Replaces  single  large,  hard-to- 
get  H-F  power  supply  serving 
multiple  puiposes  . . .  A  bank 
of  these  compact,  flexible  units 
costs  far  less,  provides  individ¬ 
ual  portable  power  sources  for 
each  project,  avoids  downtime 
hazards  of  single  unit! 

Meets  power  supply  require¬ 
ments  for  AN-E-19  equipment. 

OUTPUT:  Up  to  1000  Watts  single 
phase  1I5V  or  up  to  1800  Watts 
three  phase  U5/200V.  Input:  60 
cycle  AC. 

Total  harmonic  content  under  5%; 
±  1%  voltage  regulation. 

WRin  FOR  DETAILS  I 
Larger  capacities  available. 


PRECISION 
POTENTIOMETERS 


y  %  Type  Rl-270: 

rifHl  lyP*  •  •  • 


—  -w-  waddiag 
ring  typa  .  .  .  fivt  tixtt  chartad  balow. 

Gomcwcll  Potaatiomatan  oca  pcacisiaa  iii> 
strumants  in  avary  raspact.  Thay  faotiira  cloaa 
limits  in  akctricol  choractaristics  and  ma- 
chanicol  construction,  low  alactrkol  nolsa,  low 
torqiN,  and  long  lifa.  AH  typas  oparota  at 
— S5'’C.  to  -fS5*C.,  95%  ralathra  humidity  at 
oltitudas  up  to  50,000  ft.  Noo-Hnaar  wind¬ 
ings  ara  avoilabla. 


CONDENSCO  SFCCIFKATIONS  RL-tTt  RL-fTO  RL-fTI  RL.S75 

Diamatar  (in.). .  5  3  8  1H 

Rating  (warn)  18  6  3  8 

Torqua,  mai.  (ot.  in.).  .  .  1  1  1  H 

WtighKo*,) .  15  6  3  8 

Mounting  3  holas  daap .  16-38  f8-38  f8'38  f6>38 

Mounting  circia  diam.  (in.) .  3.850  1.750  1.850  1.000 

Mai.  rastdance  (ohms)  ±  lO^c .  500,000  875,000  160,000  105,000 

Min.  raiistanca  (ohms)  ±  lO^'o . . .  AIM  850  150  105 

h4ai  useful  anglajdag.) .  358±H  356±4  354±H  358±4 

Mai.  resolution (().  .  0.05  0.08  0.15  0.8 

Min.  resolution  (''() -  ..  0.01  0.015  0.085  0.04 

Linearity  (<  c)  .  ±0.10  ±0.10  ±0.15  ±0.85 

Standard  Shaft  tingle  and.  aitension,  specify  if  otharwisa. 

Double  ended  shaft  special;  specify  diamatar  and  length. 

MuHipla  sactioru  can  be  ganged,  add  to  the  overall  length  for  each  additionalisaction. 

Terminals  will  be  positioned  on  die  circumfaranca  as  raquirad  for  taps  and  winding*angia 

Eipactad  lifa  of  all  typas  over  1 ,000,000  cycles. 

^  FOR  COMRLfTE  DtTAIlS  UNO  FOR  aULUTIM  F^M-A 


MERICAN 


THE  GAMEWELL  COMPANY 

NEWTON  UPPER  FALLS  64  MASSACHUSETTS 


ELECTRONICS  — May,  1952 


309 


Licot,  Ifnc,  1501  W.  Congress  St., Chicago  7,  Illinois 

DTNAMOTORS-INVERTERS-CLECTRONtC  CONTROLS  -  ALTE  R N  ATOR S  •  MOTOR S 


NEW  PRODUCTS  (caatHigcil) 

series,  fitting  a  standard  medium 
octal  socket.  It  is  suitable  for  use 
in  capacitors  made  under  JAN-C-62 
specifications.  Most  important  ad¬ 
vantage  of  the  use  of  Nylon  is  the 
toughness  of  the  unit  that  reduces 
breakage  to  a  minimum  while  being 
assembled  to  metal  cans  or  other 
related  parts.  Nylon  used  has  a 
melting  point  in  excess  of  425  F 
and  excellent  electrical  properties  as 
well.  Slight  resiliency  of  the  ma¬ 
terial  eliminates  danger  of  base  cut¬ 
ting  cathode  tabs  and  also  results 
in  a  better  seal  to  the  metal  can. 


The  primary  function  of  a  motor  or  dynamotor  is  to 
produce  a  specified  type  of  mechanical  or  electrical  energy. 
In  the  human  body  such  energy,  or  muscular  activity,  is 
controlled  by  the  nervous  system  which  directs  this  force 
into  useful  work.  Similarly,  our  units  are  built  to  be  activated 
and  controlled  by  a  set  of  field  coils,  wound  in  each  instance 
to  obtain  a  certain  performance. 

Field  windings  in  Eicor  products  may  be  series,  shunt,  or 
compound  wound,  depending  on  the  desired  output 
characteristics.  Such  factors  as  the  size  of  wire,  number  of 
turns,  and  type  of  insulation,  are  then  carefully  calculated  so  as 
to  produce  field  strength  of  optimum  efficiency  for  each  design. 
These  coils  are  unit  or  gang  wound  on  forms,  taped,  impreg¬ 
nated  and  baked,  and  then  protectively  sealed  to  withstand 
extremes  of  humidity.  These  operations  produce  windings 
sufficiently  flexible  for  shaping  and  mounting  without  strain, 
assuring  trouble-free  excitation  for  the  life  of  the  unit. 

Properly  designed  and  fabricated  field  windings  represent 
only  one  of  many  important  factors  in  building  "specification” 
motors  and  dynamotors.  Every  detail  of  every  operation  is  done 
with  the  same  painstaking  care.  That’s  one  more  reason  why 
Eicor  products  are  so  frequently  specified. 


Special  Effects  Amplifier 

Radio  Corp.  of  America,  Camden, 
\.J.  Dramatic  picture  combina¬ 
tions,  insertions,  fades  and  wipe.-* 
for  tv  programming  are  created  by 
the  TA-15A  special  effects  amplifier. 
Such  effects  make  it  possible  to 
display  a  commercial  on  a  portion 
of  the  screen  without  interrupting 
the  show.  The  system  consists  of 
a  single  rack-mounted  unit  which 
accepts  the  two  video  signals  to 
be  mixed,  together  with  a  masking 
signal,  and  delivers  the  desired 
composite  signal.  When  the  mask¬ 
ing  source  scans  black  one  picture 
signal  is  transmitted,  and  when  it 
scans  white  the  other  signal  is 
transmitted. 


Induction  Motor 

Howard  Industries,  Inc.,  Racine, 
Wisconsin,  are  currently  in  produc¬ 
tion  on  the  model  3700  Cyclohm  in¬ 
duction  motor.  It  is  rated  1  ,'25  to  1 
horsepower  and  features  a  new 
resilient  mounting  ba.se,  light 
weight  and  extremely  quiet  opera¬ 
tion.  Presently  available  in  the 
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STARBOAflO 

NO'CaTOR 


iMFORWATIQN 


ENGRAVERS 


Hold  Tubes  in  Sockets 
under  all  Vibration, 
Impact  and 
Climatic 

Conditions  S' 


inexpensive 
and  portable  machine  en- 
KravinK  name  plates  and  panels, 
forming  small  molds  and  dies,  and  pro¬ 
filing  small  parts.  (Geometrically  correct  for  true  three  dimensional  work. 
Accurately  duplicates  master  copy  in  metals,  plastics  or  wood.  Rugged, 
sturdy  construction. 

COMPARE  THESE  SUPERIOR  FEATURES. 

•  Engrares  is  2  or  is  3  diimnsions  o  High  ipctd.  boll  bcoriiig  ipiodit. 

•  Ponto9raph  permits  4  reduction  rotios.  •  Chuck  Vk**  to  toke  voriety  of  smoll  tools, 

•  Micrometer  depth  control  groduoted  in  burrs,  mounted  points  os  well  os  stondord 

thousonds  of  on  inch.  cutters. 

Send  ft  lllmttrmted  Cmtatog 

MICO  INSTRUMENT  COMPANY 

76E.  Trowbridge  St.  Cambridge,  Mass. 


CLAMP 


FREQUENa  AND  TIME  MEASUREMENTS 

ACCURATELY  .  .  .  CONVENIENTLY! 


ANT  FACTO* 
MAT  IE 
MEAIUIEO 
FOI  FIXED 
VAIUE  OF 
THE  OTHEI 


You  can’t  shake,  pull  or  rotate  a  tube 
out  of  place  when  it's  secured  by  a 
Birtcher  Tube  Clamp.  The  tube  is 
there  to  stay.  Made  of  Stainless  Steel, 
the  Birtcher  Tube  Clamp  is  imper¬ 
vious  to  wear  and  weather. 

BIRTCHER  TUBE  CLAMPS  can 
be  used  in  the  most  confined  spaces 
of  any  compact  electronic  device. 
Added  stray  capacity  is  kept  at  a 
minimum.  Weight  of  tube  clamp  is 
■  negligible. 

Millions  of  Birtcher  Tube  Clamps 
are  in  use  in  all  parts  of  the  world. 
They’re  recommended  for  all  types 
of  tubes;  glass  or  metal— chassis  or 
sub<hassis  mounted. 

THERE’S  A  BIRTCHER  TUBE  CLAMP 
FOR  EVERY  STANDARD  AND 
MINIATURE  TUBE! 

irVf<«  for  umpltt,  (OlalogKe  and  prict  lists. 

THE  BIRTCHER  CORPORATION 

4371  Vollwy  Mvd. 

Lot  Ang«l«g  32,  Calif. 


Universal  6-in-Ont 

AAEGACYCLE 

FREQUENCY-TIAAE 


0  to  I  me  fong*  by  cowntirng  cydot 
p«r  pr«-»«l*ct«d  liM»«  o*  by 
Eifing  tM»«  p*r  pr«  »*l»(t4d  <«wnt. 
A<cwrocv  0.00 1  \  mtniinvm 


Now,  the  Potter  Instrument 
Company  offers  all  in  one 
equipment,  the  features  here> 
tofore  available  only  in 
separate  countinc  systems. 
Two  complete  countinc  chan* 
nets,  a  100  kc  crystal  oscillator 
time  bate  and  unique 
circuits  are  combined  to  pro* 
vide  the  new  FREQUENCY- 
TIME  COUNTER. 


Please  address  inquiries  to  Dept.  6M 
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series  are  several  models:  the  hys¬ 
teresis  synchronous  and  normal  in¬ 
duction  types  in  2-pole  versions, 
I  both  single  phase  and  polyphase. 
!  Model  3700  will  be  available  in  the 
I  near  future  in  2,  4,  6  and  8  pole 
j  models  including  reluctance  syn- 
I  chronous  and  torque  motor  types. 


To  YOl',  ihe  2.>lh  Anniversary  of  Anti- 
('.orrosive  is  an  assurance  that  ^hen  your 
requirements  eall  for  fastenings  of  stain¬ 
less  steel,  you  ean  depend  on  Anti- 
Corrosive  to  serve  y»»u  best!  .Anti-Corro¬ 
sive  is  the  «»hlest.  largest  an«l  best-known 
firm  «lealing  exclusively  in  stainless  steel 
fastenings  ...  an  enviable  position  in  a 
fast-growing  imlustry  .  .  .  your  guarantee 
of  proiliiet  exeellenee! 


Still  Plenty  of  Fastenings  IN  STOCK 

If  you  nt'Cil  quick  ilelivery  of  stainless 
steel  fastenings',  cheek  Anti-Corrosive 
first!  .Aftfioiigh  most  of  our  production 
requires  D.  O.  Ratings,  there  is  still  a 
wide  variety  of  stock  items  in  our  hins 
which  may  fit  your  needs  .  .  .  or,  a 
suitable  alternate  ready  for  immediate 
delivery  may  l>e  suggested! 


F  R  E  E  -  A  -  N  SELECTOR  ! 

Write  TODAY  for  handy  Slide  Chart 
No.  52E  .  .  .  instantly  identifies  A-N  Nos. 
|>ertaining  to  stainless  steel  fastenings, 
gives  sizes  and  other  data.  Free  catalog 
also  available. 


Network  Recorder 


Berlant  Associates,  4917  W.  Jef¬ 
ferson  Blvd.,  Los  Angeles  16,  Calif. 
Expressly  designed  for  broadcast 
and  recording  studio  and  industrial 
installations,  the  Concertone  net¬ 
work  recorder  NWR-1  operates 
,  completely  from  remote  pushbutton 
control  stations.  Elimination  of 
drive  belts,  clutches  or  idlers  and  a 
new  self-adjusting  disk  braking 
system  eliminates  maintenance 
problems.  Provision  for  installa¬ 
tion  of  up  to  five  magnetic  heads 
permits  a  new  range  of  application. 
Specifications  meet  present  and 
proposed  NARTB  standards.  In¬ 
formation  including  specifications, 
prices  and  descriptive  literature 
1  will  be  sent  upon  request. 
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/Manufacturers  of  STAINLESS  STEEL  FASTENINGS 


Toggle  Key  Switch 

Circuit  Controls  Co.,  3201  Peoria 
St.,  Steger,  Ill.  Model  4  toggle  key 
switch  was  developed  to  provide 
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Amiiican  Tnivision  t  Radio  Co. 

lAtNT  fAUl  1  MINNISOTA-U  S  A  .< 


r"A”  BATTERY 
ELIMINATORS 


f  For  DCMONSTRATING  AND  TESTING 
¥  AUTO  RADIOS 

[New  Models  . . .  Designed  for  testing  D.C. 
Electricol  Apparatus  on  Regular  A.C.  Lines,  j 
i  Equipped  with  Full«Wave  Dry  Disc  Type  Jd 
L  Rectifier,  Assuring  Noise-less,  Interfer^^P 
L  ence-Free  Operotion  ond  Extreme^A^Ra 
9|L  long  Life  and  Reliability. 


CRYSTAr 
TEMPERATURE 
CONTROL  COSTS.. 

y'  W 

Now  you  con  forget  temperature 
control.  Jutt  specify  Standard's 
Type  20  Crystal  Unit  for  your 
products. 

In  addition  to  lowering  power 
requirements  and  weight,  it  in¬ 
creases  compactness,  durability 
and  dependability.  Type  20  meets 
oil  Government  specifications,  too. 

Discover  how  the  Standard  Type 
20  can  cut  costs  and  increase  sales 
for  you.  A  letter  will  bring  Engi¬ 
neering  data  and  complete  details 
by  return  mail. 


0  For  Industrial  laboratories  —  Schools. 

#  Con  actually  be  used  in  operating  controls  circuits. 

0  Gives  d-c  or  a.c  output . . .  uses  d-c  or  o-c  control  power. 

Designed  by  Vidiers  Electric  Division  to  help  industrial  personnel 
and  students  obtain  o  wider  knowledge  of  the  characteristics 
and  applications  of  high-performance  self-saturating  magnetic 
amplifiers. 

Complete  with  Magnetic  Amplifier  loboratory  Manuals  ond 
AAognetic  Amplifier  Design  Handbooks. 

Write  for  lileroture  and  price. 

VICKERS  ELECTRIC  DIVISION 

1*01  LOCUST  STREET  O  ST.  LOUIS  3,  MISSOURI 


Fermlts  study  of 
all  threo  basic  slaflo 
phase  solf'sataratiag 
circuits 


Sta(icUi%cC 


COMPANY 

CARLISLE,  PENNSYLVANIA 


•J 


educational 
V  magnetic  amplifier 
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NEW  PRODUCTS  (continucdy 

a  large  number  of  switching  com¬ 
binations  and  is  simply  mounted 
in  a  single  hole  on  the  control  panel. 
It  is  an  unusually  small  lever-action 
switch  and  some  of  the  typical  ap¬ 
plications  include  electronics,  com¬ 
munications,  relay  or  remote-control 
circuit  switching.  As  many  as  ten 
circuits  may  be  handled  in  some 
combinations  by  the  contact  springs. 
Insulation  between  springs  and 
frame  is  tested  to  withstand  1,000 
V  a-c.  Contacts  rated  at  3  amperes 
and  of  fine  silver  are  mounted  on 
nickel-silver  springs  in  order  to 
provide  long  life  and  easy  operating 
action. 


Literatun 


Rectifier  Catalog.  Bradley  Lab¬ 
oratories,  Inc.,  New  Haven,  Conn., 
has  issued  a  catalog  illustrating  and 
describing  its  line  of  selenium  rec¬ 
tifiers,  copper  oxide  rectifiers  and 
photoelectric  cells.  Complete  techni¬ 
cal  information  is  included.  A 
specification  sheet  is  also  available. 


PROBLEM:  ULTRA  MINIATURIZATION 


Design 

and  mass  produce  an  extremely  miniaturized  slip 
ring  assembly.  Reduce  diameter  of  rings  to  absolute 
minimum  to  lessen  torque  friction.  Maintain  micro¬ 
tolerances;  eliminate  accumulated  errors  common 
to  “assembled”  slip  rings. 


•  t  INSSIATEI 

CMTACT  lll«  Jt 

•  lim  WIITN  .m” 

•  MItlEI  WIDm  Jir 

•  IIK  IIMIETEI  .MS'  I 

•  WEIERT  S.S  UAIIK  I . 

(1/H  0«KE)  A 

•  lines  4t-7$  IIIREU  IM 

FINE  Sll«l  " 

•  TRUISN  RESISTANT.  / ACTUAL 
FiiaioN  aiNiaifiNE  ( 

SHIFACE  HPOSITS 

•  IMI  WIT  NI-POT  \  SIZE 

lETWEEN  RINtS 

•  COLOR  COSED  LEADS 


SOLUTION:  ELECTRO  TEC  EXCLUSIVE*  METHOD 

of  unitized,  one  piece  construction  provided  a 
prompt,  economical  solution  to  this  problem.  Final 
design  was  even  smaller  than  was  originally  speci¬ 
fied  and  tolerances  were  held  to  closer  limits. 


House  Organ.  Lenkurt  Electric 
Co.,  San  Carlos,  Calif.,  is  now  pub¬ 
lishing  the  Demodulator,  a  new 
house  organ.  Each  issue  will  con¬ 
tain  articles  on  such  subjects  as 
special  problems  of  carrier  opera¬ 
tion,  interesting  or  unusual  appli¬ 
cations  of  carrier  equipment,  and 
methods  of  using  carrier  equip¬ 
ment  to  obtain  better  and  more 
economical  communication  chan¬ 
nels.  Requests  for  the  publication 
should  include  name,  company, 
position  and  address. 


Some  Exclusive*  One-Piece  Construction  Used  in 
All  Electro  Tec  Assemblies 

Diameter  of  Electro  Tec  assemblies  range  from 
.045"  to  24"  cylindrical  or  flat.  Cross  sections  of  the 
rings  may  range  from  .005"  to  .060’  or  more.  Rings 
are  polished  to  a  jewel-like  finish  . . .  can  be  held  to 
four  micro-inches  or  better.  Regardless  of  size,  the 
same  exclusive  Electro  Tec  manufacturing  tech¬ 
nique  is  used  to  guarantee  precise  concentricity, 
higher  dielectric  strength,  longer  life  and  closer 
tolerances. 


TESTED  AT 
12,000  RPM 


SILVER  ON 
ONE  PIECE 
NYLON 
FORM 


Dual-Ream  Oscillograph.  Allen  B. 
Du  Mont  Laboratories,  Inc.,  1500 
Main  Ave.,  Clifton,  N.  J.  A  single- 
.sheet  bulletin  discusses  the  new 
type  .322  dual-beam  oscillograph 
designed  for  general  development 
work  but  rugged  enough  for  pro¬ 
duction  testing  and  industrial  ap¬ 
plications  as  well.  Chief  features 
and  specifications  are  given.  Price 
of  the  unit  described  is  $835. 


WRITE  FOR  LITERATURE! 

A  compl«t«ly  illwstrot*d,  four  pop#  fetdor 
contoim  full  informotion  on  Eloctro  Toe 
Miniotur#  Slip  Rings  ond  Comniutotors. 
Doscriboi  fho  Eicivsivo*  mothod  of  con- 
sfruction  thot  hos  modo  Eloctro  Toe  tho 
looding  Mpplior  to  Amorico't  moior  in* 
strwmont  monufecturors.  Sond  for  your 
froo  copy  today  on  cempony  Itttorhood. 


$  HAT  KINGS 
WITHIN 
KAOlUS 


PATENTS  PENDING 


ELECTRO  TEC 


Plastics  For  Electronics.  Emerson 
&  Cuming  Co.,  126  Massachusetts 
Ave.,  Boston  15,  Mass.,  is  currently 
distributing  a  folder  describing  a 
number  of  its  plastic  materials, 
products,  and  techniques,  as  well 


so.  HACKENSACK 


NEW  JERSEY 


PRODUCTS  OF  PRECISION  CRAFTSMANSHIP 

BY  A  NEW  AND  REVOLUTIONARY  PROCESS 
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INFORMATION 
on  positions  at 

NORTHROP 


Northrop  Aircraft,  Inc.  is  engaged 
in  the  most  absorbing  work  of  a 
long  career  devoted  to  scientific  and 
engineering  development,  as  well 
as  aircraft  production.  This 
includes  new,  long-range  projects 
of  the  utmost  importance  and 
interest.  Exceptional  opportunities 
await  qualified  individuals. 

The  most  responsible  positions 
will  go  to  top-caliber  engineers 
and  scientists.  However,  a  number 
of  excellent  positions  exist  for 
capable,  but  less  experienced, 
engineers.  Some  examples  of  the 
types  of  positions  now  open  are: 

ELECTRONIC  PROJECT  ENGINEERS... 
ELECTRONIC  INSTRUMENTATION 
ENGINEERS  . . .  RADAR  ENGINEERS . . . 
FLIGHT-TEST  ENGINEERS... 
STRESS  ENGINEERS . . . 
AERO-  AND  THERMODYNAMICISTS... 
SERVO-MECHANISTS. . .  POWER-PLANT 
INSTALLATION  DESIGNERS... 
STRUCTURAL  DESIGNERS... 
ELECTRO- MECHANICAL  DESIGNERS... 
ELECTRICAL  INSTALLATION  DESIGNERS. 

Qualilied  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  positions.  Please  include 
an  outline  of  your  experience 
and  training. 

Allowance  for  travel  expenses. 

Address  correspondence  to 
Director  of  Engineering, 

NORTHROP 
AIRCRAFT,  INC. 

1009  E.  BROADWAY 
HAWTHORNE,  CALIFORNIA 


..t 


PURE  DUCTILE 

ZIRCONIUM 


•  lodid*  procautd  Zirconium  of  highoit  purity  for  commorciol  uiu. 

•  20%  lightur  than  ,tM<. 

•  outitonding  roshtoiKU  to  corrotivo  attack  by  botfi  ocidi  and 
olkaliot. 

•  romorkobio  go,  absorption  propurtin. 

Ziictanium  is  ductile  and  malleable.  Its  use  in  atomic 
reactors  ...  as  a  "getter"  in  electronic  tubes  ...  as  an 
additive  in  metal  alloying  ...  as  an  igniter  in  flash  bulbs 
and  os  a  non-corrosive  metal  in  surgical  specialties  are  a 
few  oi  Zirconium's  applications.  Investigate  Zirconium, 
the  metal  with  a  future. 

Price  reductions  averaging  50%  have  been  made  on 
Foote  Zirconium  rods,  sheets  and  wire. 

Write  now  for  the  new  Foote  Zirconium  price  schedule 
and  data.  Experimental  samples  are  available  upon 
request. 


FOOTE  MINERAL  COMPANY 

424  Eighteen  W.  Chelten  Building 
Philadelphia  44,  Pennsylvania 


#  MHCT  RIAMIM  —  9,000  isf  rate  treqeeiicy  steps 

'9  AU  rMOWINCm  are  qeeiis  srystel  ftralleO  la  a  hetaraOyae  systaai 


DICALATOR  Mo<i«l 

No.  10*100 

No.  100-1 

Fr«qu«ncy  Rang* 

lOkc-IOOkc 

lOOkc-lmc 

FroqueiKy  Steps 

10  cycles 

100  cycles 

Frequency  Accuracy 

0.05%  ot  max.  freq. 

0.025%  at  max.  freq. 

Short  Term  Stability 

2  cycles 

5  cycles 

Price  f.o.b.  Caldwell 

$795.00 

$795.00 

Routed  in  hondtonw  wood  ceblesti  wMi  tetf  tcntelwsd  regulated  power  luppBet. 
All  ore  equipped  wMh  precision  erttenuotert  ond  output  state  rs. 


DECADE  INSTRUMENT  CO. 


BOX  IS3  -  CALDWIIL,  N.  J. 
Phone  CAIdwell  6*4358 
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7S1  MAIN  STRICT  WINCHCSTIR,  MASSACHUSITTS 


NEW  PRODUCTS 


(continued) 


as  its  facilities  for  research  and 
development.  The  publication 
should  be  of  interest  to  design, 
engineering  and  purchasing  per¬ 
sonnel.  Fillers  for  the  folder  will 
be  sent  out  from  time  to  time  as 
other  developments  occur. 


wkM  YOU 

for  fo«tiii9  to 

USAPood  MIL  spoeMcoKou 


Boundarv'  Displacement  Record¬ 
ing.  Engineering  Research  Asso¬ 
ciates,  Inc.,  1902  W.  Minnehaha 
Ave.,  St.  Paul  4,  Minn.,  has  issued 
a  4-page  report  on  boundary-dis¬ 
placement  magnetic  recording,  a 
technique  characterized  by  a  high 
degree  of  amplitude  linearity  with¬ 
out  either  the  dependence  upon  the 
magnetization  curve  of  the  me¬ 
dium  or  the  critical  adjustments 
required  for  optimum  perform¬ 
ance  of  conventional  intensity  re¬ 
cording  system.s.  Chief  features 
and  an  illustrated  technical  de¬ 
scription  of  the  method  are  given. 


C-R  Equipment.  Waterman  Prod¬ 
ucts  Co.,  2445-63  Emerald  St.,  Phil¬ 
adelphia  25,  Pa.,  has  introduced 
the  Pocketscoop,  a  periodical  pub¬ 
lication  dedicated  to  the  enhance¬ 
ment  of  electronic  engineering, 
with  particular  empha.sis  upon  the 
principles,  operation  and  applica¬ 
tions  of  c-r  oscillo.scopes,  c-r  tubes 
and  associated  equipment.  Volume 
1  No.  1  considers  the  oscilloscope 
and  its  .sections  in  general  terms. 
Later  issues  will  take  up  the  de¬ 
tails  of  these  sections,  further  ex¬ 
plaining  the  development,  design 
and  application  of  the  modern  os¬ 
cilloscope. 


In  active  field  service  since  January  1951,  the  Cali- 
dyne  Model  48,  2.5()0-|H)nnd  shaker,  has  proved  its  ability 
to  satisfy  every  requirement  of  LSAK  and  MIL  shake¬ 
testing  specifications,  in  development  and  testing  labora¬ 
tories  throughout  the  country.  Only  Calidynr  equipment 
has  this  performance  record. 

From  this  big,  2500-pound  unit  (5  to  2(K)0  cps), 
all  the  way  down  to  shakers  with  force  output  as  low  as 
15  pounds,  (ialidyne  shake-testing  equipment  is  available 
to  suit  your  job  ratings.  These  apparatus  include  electro¬ 
dynamic  shakers,  vibration  pick-ups,  couplers,  vibration 
standards,  vibration  meters,  and  calibrators  for  accele¬ 
rometers  and  vibration  pick-ups. 

For  sure  knowledge  of  vibration  and  its  effects  .  .  . 
for  service- proved  test  equipment  .  .  .  for  experience- 
tried  engineering  aid  .  .  .  C.ALL  CALIDYNE. 


Tiny  Contact.  Instrument  Spe¬ 
cialties  Co.  Inc.,  Little  Falls,  N.  J., 
has  published  a  one-page  bulletin 
on  its  Flea  contacts  that  are  de¬ 
signed  for  u.se  with  subminiature 
vacuum  tubes  having  coplanar  leads 
with  a  spacing  of  0.050  in.  or  more. 
The  contacts  described,  made  of 
micro-processed  beryllium  copper 
and  furnished  silver-plated,  permit 
quick  replacement  of  tubes.  Me¬ 
chanical  and  dimensional  drawings 
are  included. 


SAKS  REMiSINTATIVES  IN 

ron.  N.  T.  I  WAtMINATOM.  ».  C. 


V'acuum  Gage.  National  Research 
Corp.,  Boston  15,  Mass.  A  4-page 
loose-leaf  perforated  folder  de¬ 
scribes  and  illustrates  the  type  510 
Alphatron  all-metal  ionization-type 
vacuum  gage  with  an  effective 


COMPANY 
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MOLYBDENUM 
TUNGSTEN 
TANTALUM 
FORMED  PIECES 


Yomr  Spertal 
Meimlt  nmlted 
tB  Thim  SixBM  & 
Clmte  Toirramret 


YOUR  INQUIRIES  WIU 
RECEIVE  PROMPT  ATTENTION 


AEROCOM  MEANS  TROUBLE-FREE  SERVICE! 
From  Ground  To  Air  or  Point  to  Point 


ncwUtt  workmon»hip,  sup«rb  ep*f* 
otienol  f«otur*$  and  tha  unturpoMod 
parformonco  of  tk«  distinguiskod  Now- 
comb  omplifi«r»«  oxcito  tho  odmirotion 
of  ovon  tbo  most  coso-hordonod  ongi- 
noor.  Judgod  by  tho  most  critkol  ston- 
dords  tboy  moro  tkon  moosuro  up  to 
your  fondost  oxpoctotions.  Tko  brond 
you  con  most  confidontly  rocomnsond,  or 
uio  in  your  own  instoHoHons  •  •  .  tho  in¬ 
dustry's  most  comploto  sound  lino. 


Une 


TIm  m%M  12GLX-M,  IKW  Bmcm  TrMtmitttr  Wm- 
trat«d,  DHratM  m  a  snikI«  fraquMcy  bi  tfc*  rMf* 
200-41S  Kct.  Osdttatar  tail  cm  bt  tmppM  crysUI- 
CMtroM  or  stH-cxcitcd.  Tm«  •scittatM’  pravidas 
30%  bigh  laval  aiadtiUtiafi  far  Maatifkatiaa  wbtn 
ktyad  «Hb  Aaracaai'a  madtl  M(-3B  aatoaiatic  kayar. 
Tba  aaH  cm  alM  ba  vaka  modalatad.  Paatar  sapply 
.  .  .  aay  ttaMa  vattaga  ia  tba  raaga  200-240  valts, 
$0/60  cydaa,  siagla  phase.  OvaraM  diaiMsiMS  m 
CM.  S6W  X  620  1  177H.  Nat  weight  286  kilas. 


D«pT  L  68^4  L«xin9ton,  Hollywood.  Colif. 


H.  CROSS  CO. 

IS  BEEKMAN  ST.,  N.  Y.  38.  N.  Y. 
worth  2-2044  and  COrtlandt  7-0470 


Type  2A  TAP  SWITCHES 

HAVe  A  CONSTANT  CONTACT  SCStSTANCl  Of 

ONLY  1  or  2  MILLIOHMS! 


These  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  hove 
longer  operating  life  opd 
ore  economical  components 
in  competitively  priced 
electronic  instruments 
and  military  equipment. 

O 

Write  for  Technical 
Bulletin  No.  28. 

Exclutiv.  Canadian  DM. 

RCA  Vktor  Ltd. 


TECH  LABORATORIES 


PALISADES  PARK 
BOX  148,  N.  J. 
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Flexible  Shaft 
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NEW  PRODUCTS 


range  of  1  micron  to  10  millimeters 
of  mercury  in  three  stages;  0  to 
0.1  mm,  0  to  1.0  mm,  and  0  to  10 
mm.  Chief  features,  specifications 
and  operating  principle  are  given. 


Electrical  Insulating  Papers.  In¬ 
sulation  Manufacturers  Corp.,  565 
W.  Washington  Blvd.,  Chicago 
6,  111.  Rag,  part  rag,  wood  pulp 
and  rope  papers,  pressboards  and 
electrical  fiber  for  electrical  insula¬ 
tion  are  described  in  a  12-page  cata¬ 
log  complete  with  technical  data. 
Information  on  the  advantages, 
properties  and  applications  of  each 
paper  grade  is  supplied. 


Connectors.  Cannon  Electric  Co., 
P.O.  Box  75,  Lincoln  Heights  Sta¬ 
tion,  Los  Angeles  31,  Calif.  Bulle¬ 
tins  LS5-1951  and  GB4-1951  cover 
types  LS  laboratory  and  switch¬ 
board  and  GB  battery  connectors 
respectively.  The  LS5-1951,  ten 
pages  in  length,  catalogs  two  new 
fittings  recently  added  to  the  line 
— the  CS  tandem-type  connector 
and  the  combination  jack  and 
binding  post.  The  GB4-1951,  22 
pages,  covers  the  battery  connec¬ 
tor  series  used  primarily  for  con¬ 
necting  and  disconnecting  starting 
equipment  and  widely  adapted  by 
the  military  services  and  general 
industrial  fields. 


'it*s  easy  to  meet 
space,  Simeosioaat  amt 
eireuit  requirements^ 
with , . . 


When  rouplefi  to  S.S. White  remote  control  flexible  shafts, 
variable  elements  can  be  placed  anywhere — in  any  position 
to  suit  space  conditions,  to  obtain  optimum  circuit  effi¬ 
ciency  and  to  facilitate  wiring.  Once  the  controlled 
element  is  placed  in  its  most  favorable  location,  a  flexible 
shaft  will  provide  control  from  any  point,  over  any  dis¬ 
tance  and  around  any  obstacle. 

That  gives  you  plenty  of  leeway  in  your  circuit  design 
.  .  .  and  it  goes  a  step  further.  By  using  S.S.White 

flexible  shafts,  control  knobs  can  be  located  for  more 
convenient  operation  or  to  improve  cabinet  design. 

.4nd  whatever  the  relative  position  of  the  variable  ele¬ 
ments  to  their  control  knobs,  you  still  get  sensitive  and 
smooth  tuning,  because  S.S.White  flexible  shafts  are 
designed  and  built  specifically  for  remote  control. 


Recorder  Reproducer.  Press  Wire¬ 
less  Mfg.  Co.,  Inc.,  Rockville,  Conn. 
A  recent  brochure  deals  with  the 
RRP-24  single-channel  magnetic 
recorder-reproducer  that  will  con¬ 
tinuously  record  or  transcribe 
voice  frequency  intelligence  for 
an  entire  24-hour  period,  or,  by 
use  of  voice  actuated  relay  cir¬ 
cuits,  will  record  intermittently 
for  a  number  of  days.  The  well- 
illustrated  pamphlet  tells  how  the 
unit  operates  and  lists  its  chief 
applications  and  technical  speci¬ 
fications. 


SEND  FOR  THIS  250-PAGE  FLEXIBLE  SHAFT  HANDBOOK 


ll  hat  comprehentire  and  authoritative  detaih  on 
flexible  thaft  construction,  selection  and  application. 
Copy  tent  free  if  you  request  it  on  your  business 
letterhead  and  mention  your  position. 


Quartz  Crj-stal  Units.  Standard 
Piezo  Co.,  Carisle,  Pa.,  recently 
issued  a  brochure  on  its  line  of 
quartz  crystals  that  meet  govern¬ 
ment  specifications.  Included  is 
a  table  intended  as  a  guide  in 
selection  of  the  proper  crystal 
unit  for  a  particular  need.  It  also 
gives  the  company  number  that 
should  be  ordered  where  the  Gov- 


INDUSTRIAL  DIVISIQN 

Dept.  E,  10  East  40th  St. 
- NEW  YORK  16,  N.  Y. 


Western  District  Office  •  Times  Building,  Long  Beach,  California 
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RUGGEDIZED,  GLAS5-TO- METAL 
HERMETICALLY  SEALED 
INDICATING  INSTRUMENTS 


Provides  accurate  and  sensitive  means  for 
electrical  measurement  under  extreme 
conditions  of  shock,  vibration,  weather 
conditions  and  climate.  They  meet  the 
dimensional  requirements  of  JAN-1 -6  and 
are  completely  interchangeable  with 
existing  types  in  AC  and  DC  ranges. 


The  component  ports  of  these  instruments  are  fabricated, 
assembled,  adjusted,  tested  and  hermetically  sealed  under 
controlled  and  exacting  conditions  free  from  contamination 
in  our  Air-conditioned,  Temperature-Controlled  plant. 

Manufactured  under  license  arrangements  with  Marion  Electrical 
Instrument  Company, 


fHAOSTRON  COMPANY,  1S1  PASAOfNA  AVENUE,  SOUTH  PASADENA,  CALIF. 


VACUUM  TOBE 

RETAINERS 


These  retainers  are  used  to  se¬ 
cure  Vacuum  Tubes  and  to  resist 
side  motion  of  Vacuum  Tubes 
used  in  radio  equipment  which 
is  subject  to  shock  and  vibra¬ 
tions.  These  retainers  meet  the 
requirement  of  all  IAN  specifi¬ 
cations.  The  insulcrted  portion  is 
made  of  a  melamine  base  Fibre 
Gloss  Phenol  which  provides  300 
volts  insulotion  to  ground  cmd 
withstands  o  temperature  of 
350  F.  The  insulated  plate  can 
readily  be  fastened  or  released 
by  hand. 


Available  for  envelope  types  T7.  T8,  MTS, 
T9,  T12,  ST12,  T122D1,  ST14,  S14,  ST16, 
T5I/2,  T6i/2,MT-IC,  ST19,  T14,  ST128CT-9. 


ManufacUurert  at 
Electronic  Components 


m  JAMES  IPPOLITO  &  CO,  INC. 

BRONX  54.  N.Y. 


Prestige! 


You’ll  tay  with  prid^.  **rm  a  Borinn 
engineer!”  For  Boeing  men  meet  the 
highest  standards  and  enjoy  the  pres¬ 
tige  of  engineering  leadership.  They 
work  on  such  vital  and  ehallenging 
projects  as  guided  missiles,  supersonir 
researrh,  the  still-classified  B-52  eight- 
jet  heavy  homlier,  the  six-jet  B-47  me¬ 
dium  bomlier,  and  other  revolutionary 
programs. 

As  a  Boeing  engineer,  you'll  share 
assignments  with  men  who  have  pio¬ 
neered  some  of  the  most  exciting  new 
developments  in  both  civilian  and  mili¬ 
tary  aviation. 

Boeingi  has  excellent  openings,  right 
now,  for  experienced  and  junior 
engineers  for  aircraft 
a  DESI6N  a  RESEARCH 

a  DEVELOPMENT  a  PRODUCTION 

....  a  TOOLIN6 

also  for  servo-mechanism  and  elee- 
Ironics  designers  and  analysis,  and 
for  physicists  and  mathematicians 
with  advanced  degrees. 

Your  choice  of  locations— Seattle  in 
the  Pacific  Northwest,  or  Wichita,  Kans. 
Boeing  provides  generous  moving  and 
travel  allowances,  gives  yon  special 
training,  and  pays  a  good  salary  that 
grows  with  you.  Enjoy  a  rewarding, 
long-range  career  in  a  company  that 
has  been  growing  steadily  for  35  years. 
You'll  be  proud  to  l>e  a  member  of 
the  great  Boeing  “team.” 

WRITE  TODAY  TO  THE  ADDRESS  lELOW 
OR  USE  THE  CONVENIENT  COUPON 


I - 1 

I  JOHN  C.  SANDERS,  stall  Eattactf— ParsMMi  ^ 

I  DCPT.  H-5  I 

I  Botini  Airptant  SMttIt  14.  Wnh.  | 

I  Er»9in««flng  oppprtunitiM  at  intarMt  • 

.  m«.  Mfld  m«  further  inform«tion.  * 

I  Now  I 

I  Addrott  _ I 

I  Ciff  ond  Stofo _  I 

I _ I 
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ernment  specifies  a  definite  crys¬ 
tal.  Engineers  drawings  of  six 
different  types  are  shown. 


Power  Conversion  Equipment. 
Bogue  Railway  Equipment  Division, 
52  Iowa  Ave.,  Paterson  3,  N.  J. 
A  new  bulletin  describes  rotary 
converters  and  motor  generators 
for  converting  d-c  to  60-cycle  and 
400-cycle  a-c  on  locomotives,  ca¬ 
booses  and  railway  passenger  cars. 
The  power  conversion  equipment 
discussed  is  available  in  power 
output  ratings  ranging  from  300 
w  to  10  kw  and  for  operation  from 
12,  32,  64  or  114-v  batteries. 


Line  Voltage  Regulator.  Sorensen 
&  Co.,  Inc.,  375  Fairfield  Ave., 
Stamford.  Conn.  A  single-page 
bulletin  covers  the  model  1001 
line  voltage  regulator  that  attains 
an  accuracy  of  +0.01  percent  a-c 
regulation.  General  specifications 
and  extra  features  are  outlined. 


CATALOG  TYPE 

VOLTAGE 

STABILIZERS 


Subminiature  Ceramic  Capacitors. 
Mucon  Corp.,  9  St.  Francis  St., 
Newark  5,  N.  J.,  has  available  bul¬ 
letins  on  a  variety  of  subminia¬ 
ture  ceramic  capacitors.  Sizes 
and  characteristics  of  bypass, 
coupling  and  filter  capacitors  of 
the  High-K  series  are  shown  in 
bulletin  HK-1.  Low  capacitance 
units  for  tuned-circuit  use  or  tem¬ 
perature  compensating  applica¬ 
tions  are  discussed  in  bulletin 
CTC-1.  Bulletin  UHF-1  covers 
subminiature  designs  for  ultra- 
high-frequency  applications. 


114  Parts  Distributors,  strate¬ 
gically  located  from  coast  to 
coast,  stock  and  sell  Raytheon 
Voltage  Stabilizers  —  a  con¬ 
venient  source  of  supply  for  a 
complete  range  of  catalog 
models  rated  from  15  to  2,000 
watts. 


All  models  compensate  for  widely  varying  input  (±15%) 
-  within  1,  20  second  .  .  .  maintain  voltage  within  ±J/2%  of 
rated  output.  Compact,  rugged,  light  in  weight,  with  no  moving 
parts  to  wear  out,  Raytheon  Voltage  Stabilizers  insure  peak 
performance  of  any  electrically  operated  equipment.  Custom- 
engineered  models  are  also  available  for  special  applications; 
write  for  details. 

Ask  for  the  name  of  your  nearest  distributor. 


Industrial  Mobile  Radio.  Radio 
Corp.  of  America,  Camden,  N.  J. 
Form  MC-1752  is  a  four-page  illus¬ 
trated  leaflet  outlining  the  use 
of  two-way  mobile  radio  equip¬ 
ment  for  materials  handling,  plant 
maintenance,  plant  protection  and 
other  industrial  applications.  It 
provides  management  with  impor¬ 
tant  information  under  such  head¬ 
ings  as:  What  2-Way  Radio  Is, 
What  It  Does,  Who  Can  Use  2- Way 
Radio,  and  Radio  Helps  Cut  Costs 
and  Improve  Efficiency. 


MANUFACTURING  COMPANY  Oj|l|l£p 

EQUIPMENT  SALES  DIVISION 

DEPT.  6470-  A,  WALTHAM  54,  MASSACHUSETTS  f  in 

NSTIHCT  OFFICES :  BOSTON.  NEW  VONK.  CIEVEIANO.  CHKACO.  NEW  fMumir* 
ORLEANS.  LOS  ANGELES  (WILMINGTON),  SAN  FRAIKtSCO.  SEATTLE 

INTEMUTIONM.  DIVISION:  19  RECTOR  ST.,  NEW  YORK  CITY 

RAYTHEON  PRODUCTS  INCLUDE;  MARINERS  PATHFINDER*  ndan  Subnarinc  Si^ial 
FATHOMETERS*)  Marine  radiocelephonca)  WELDPOWER*  welderai  Voltage  Habilixcrt 
(regulators);  Transformers:  RectiChargeR*  battery  chargers)  RectiFilteR*  battery  eliminators) 
Sonic  oscillators  for  laboratory  research)  Standard  control  knobs)  Electronic  calculators 
and  computers:  Television  receivers:  Radio,  television,  subminiaturc  and  special  purpose 
tubes)  MICROTHERM*  diathermy  and  other  electronic  cqtsipnicnt. 


Electronic  Tube  Insulators.  M. 
Kirchberger  &  Co.,  Inc.,  1425  37th 
St.,  Brooklyn,  N.  Y.  A  four-page 
brochure  gives  an  illustrated  de¬ 
scription  of  Lava  (precision-ma- 
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TUUK  AUUKtb) 

Be  sure  to  notify  ua  at  once, 
■o  future  copies  of  ELECTRON¬ 
ICS  will  be  delivered  promptly. 

Also  make  certain  you  have 
advised  your  local  Post  Master 
of  your  new  address  so  other 
important  modi  doesn't  go 
astray. 

Both  the  Post  Office  and  we 
will  thank  you  for  your  thought¬ 
fulness.  Modi  the  information 
below  to:  Subscription  Dept.. 
ELECTRONICS.  330  W.  42nd 
St..  New  York  36.  N.  Y. 


A  QUALITY  UNIT  FOR 
DEPENDABLE  SINGLE- 


THROW  OPERATION  IN  SMALL  SPACE 

Hrrr  is  rral  load^rarryinK  raparity  in  small  rrlay  sizr!  Th)- 
rrliahlr  littlr  AMRECON  Type  CR  is  ideal  for  loads  up  lo  15 
amperes  in  the  single-pole,  single-throw,  double-break  arrange- 
nient.  Rated  at  7  j  amperes,  when  used  in  a  double-pole,  single¬ 
throw  arrangement.  Positive-aeting  type;  standard  eontaets 
supplied  normally  open.  Coils  are  normally  rated  at  2.75  watts 
d.r.,  or  5.6  watts,  60-eycle  a.e. — for  voltages  up  to  230  volts 
d.r.,  or  440  volts  a.c.  Contaet  rating  as  described  above,  de¬ 
pending  upon  eontaet  arrangement-  at  115  volts  a.c.,  or  32 
volts  d.e.,  non-inductive  load.  Size:  1-33/64"  high,  1-3/32" 
wide,  1-25/32"  long.  Weight:  3  ounces. 

WRITE  FOR  COMPLETE  INFORMATION 

American  Rday  S.  Controls.  Inc. 

4911  W.  Flournoy  St.,  Chicogo  44,  III. 


CONTACT  MATERIAL  PRECISION  SLIT 


Accuracy  to  within  .003  in  slitting  is  just  one  phase  in  IMPROVED^ 
overall  quality-guarded  production.  Precision  slitting  with  simultaneous 
paper  lining  assures  minimum  waste  (lower  cost),  maximum  surface  pro¬ 
tection  (no  pitting,  scratching,  etc.). 

f  Write  today  for  complete  information  on  how 

this  owner-managed  company  with  over  54  years 
of  experience  can  serve  you. 


Th*  Home  of  IMPROVED  Service 


Addrcta  . 

City .  Zona....  Stota. 

Company  .  Tllla..... 


Old 

Noma  . 

Addraaa  . 


City .  Zona....  Stota. 


ELECTRONICS 

330  W.  42nd  St. 
New  York  36,  N.  Y. 


New 
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NEW  PRODUCTS 


chined  steatite)  insulators  for 
electronic  tubes.  The  insulators 
described  feature  precision,  resist¬ 
ance  to  high  temperature  and  heat 
shock,  easy  degassing  and  good 
dielectric  properties.  A  table  of 
technical  data  is  included. 


Audio  Attenuators.  Cinema  Engi¬ 
neering  Co.,  1510  West  Verdugo 
Ave.,  Burbank,  Calif.  Catalog  18-A 
contains  a  16-page  illustrated 
technical  description  of  a  wide 
line  of  attenuation  controls.  In¬ 
ternal  resistors  and  mechanical 
construction  are  discussed.  Or¬ 
dering  information  and  prices  are 
given. 


Rotary  Stepping  Switches.  Auto¬ 
matic  Electric  Corp.,  1033  W.  Van 
Buren  St.,  Chicago  7,  Ill.  A  six- 
page  folder  deals  with  the  types 
44  and  45  rotary  stepping  switches 
that  feature  fast  stepping,  posi¬ 
tive  stopping  and  smooth  running. 
Photographs,  dimensional  dia¬ 
grams,  performance  charts  and 
technical  specifications  are  shown. 


It's  smart  to  use  parts  you  can  de¬ 
pend  on  completely  .  .  .  that  are 
exactly  right.  Moldite  Iron  Cores 
are  at  the  heart  of  the  depend¬ 
able  electronic  performance  of 
product  after  product.  They  are 
made  with  absolute 


High-Speed  Potentiometer  Re¬ 
corder.  The  Ralph  M.  Parsons  Co., 
689  South  Fair  Oaks  Ave.,  Pasa¬ 
dena  2,  Calif.,  has  published  a  re¬ 
print  in  booklet  form  giving  an 
illustrated  de.scription  of  the  high¬ 
speed  potentiometer  recorder.  The 
potentiometer  discussed  records  in 
digitalized  numbers  of  the  binary 
system  at  a  rate  of  20  readings  per 
second  (10-channel  input  with  each 
channel  being  read  twice  per  sec¬ 
ond)  :  has  an  inherent  accuracy  of 
0.3  percent  or  fiOjxv;  and  is  designed 
to  provide  d-c  scales  of  10,  50  and 
100  mv.  The  input  sensitivity  and 
impedance  of  the  unit  described 
make  it  satisfactory  for  use  with 
thermocouples  and  the  strain  and 
pressure  pickups  so  frequently  u.sed 
in  rocket  test  facilities. 


precision  .  .  . 
by  a  company  that  specializes  in 
making  iron  cores  only  .  .  .  that 
^  ^  has  developed  its  own  exclusive 

formulas  and  production  techniques  for  assuring  uniformity, 
quality,  dependability  and  economy. 


MAGNETIC  IRON  CORES  *  FILTER  CORES  *  MOLDED  COIL  FORMS 
THREADED  CORES  *  SLEEVE  CORES  *  CUP  CORES 


Samples  promptly 
submitted  upon  request 
for  design,  pre-production, 
and  test  purposes 

SEND  FOR  CATALOG  110 


.Miniature  Speed  Changera.  Met- 
ron  Instrument  Co.,  432  Lincoln 
St.,  Denver  9,  Colorado.  Technical 
data  sheet  No.  7  describes  the 
■series  antibackla.sh  miniature  speed 
changers,  designed  for  applications 
where  the  backlash  between  high 
and  low-speed  shafts  must  be  zero 
or  a  very  low  value.  Included  are 
mechanical  drawings,  principle  of 
operation,  friction  and  roughness 


1410  Chestnut  Ave.,  HUlaide  5,  N.  J.  j 

I  Robert  T.  Murray  Jerry  Gollen  Co.  Martin  t.  Andrews  rerlmulh-Colmon  S  Assoc.  JoseluisPonlet; 
I  614  Central  Ave.  2750  W.  North  Ave.  Mott  Rood  1335  South  flower  Cordoba  1472  j 

|tost  Oranje,  N.  J.  Chicago  2.  III.  Foyetteville,  N.  Y.  los  Angeles.  Cal.  Buenos  Aires  ’ 
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speed '  economy  *  quality 


Activated 

Rosin-Core 


METAL  COMPANY 

244  BoerumSt  &'klyn6,N  Y 
Phon«  EV«rgr«*n  6-1  445 


4:ANCH0R 


rrtnchts 


^  IN  RES  CO^ 

TYPE  IR 

WIRE  WOUND 

RESISTORS 


•  Permanently  Accurate 

•  Practically  Indestructible 

•  Faster— Easier  to  use 


•  Automatic  Release 


•  All  Capacities 

III  iit<h  OHFKes  .  .  .  iiKh 
pounds  .  .  .  tool  pounds 
(Altiites  from  0-6000 
ft.  lbs.)  ^  N. 


commerce 

avenue 


UNION 
NEW  JERSEY 


AFPLICAJION-DBSIGNID  RESISTORS  EOR  ElECTRON/CS  AND  INSTRUMENTATION 


hermetically  sealed 


•  MANUFACTURED 

to  meet  most 

exoctiiig  MIL-T-27  specifieo- 
tions. 

•  STYPOL 

impregnation  prior  to  pottinp 
ouures  quiet  operation  and 
lonq  life  under  all  advene 
conditions. 

•  MU-METAL 

core  assures  o  liqht  weight, 
compact  unit  with  full 
efficiency  ond  wide  frequency 
response. 

•  MIL  FAMILY  TYPE 
AVAILABLE; 

Input — 10,  It;  Drivei — 12; 
Output — 13;  Modulation — 14; 
Intentage — 15; 

Matching — 16,  17; 

Audio  Oscillotor — 18; 
Multi-Purpose — 19. 

Audio  Inductor — 20. 

•  PRODUCTION  SAMPLES: 
Submitted  lor  your  inspection 
and  approvol. 

•  SENSIBLE  DELIVERY: 
Send  your  B/P  specificotions 
for  quotations  and  delivery 
schedule. 

•  JOBBER  LINE 
Immediote  delivery  on  full 
line  of  ouncer  and  subouncer 
type  miniatures. 


miniature 
and  sub-miniature 


♦  EXCEEDS 
ASTM  Specificatioiu 
♦  ConEoras  witk  JAN  (AN>S>62)  Specifications 

The  SHURFLO  Rosin;  Speeds  gp  solder  flow  2S%. 
Spreads  os  much  os  309^  further  than  ordinary 
rosin.  Has  superior  wetting  ond  oxide-removing 
action.  Is  non-corrosive,  non-conductive,  safe. 
Gives  no  unpleasant  odor.  Does  not  corbonixe. 

Specioily  designed  for  oil  electronic  needs. 
Mokes  perfect  ioints  to  common  ond  difficult  metals. 
30%  more  economical  to  use.  Supplied  in  1,  5,  20 
lb  spools — gauges  os  fine  os  0  020" 

SEND  NOW  for  generous  FREE  SAMPLE 
ond  CATALOG  E-5. 


.ABORA 


ORIES,  INC 
Whitehall  Building,  Far  Rockaway,  N.  Y.  •  FA  7-2732 


The  precticel.  low  coet  tolutKwi  (or 
ctrruit  deMg^rs  strivinc  for  the  eub- 
mimeture  Type  IR  units  oiler  preci- 
•loo  reeistance  values  cepeble  of  re¬ 
taining  stabibty  through  long  periods 
o4  continuous  or  intermittent  service 
Type  IR  resistore  ere  eveileble  et 
prices  based  on  mess  production 
methods  ol  manufacture  Wound  to  a 
tolerance  ol  ±1%.  they  are  perma- 
oeotly  accurate  Conservative  ratings 
allow  ample  safety  margin  in  all 
classes  of  service.  Special  Behebte 
forms  ebminete  shrinking,  swelling 
and  temperature  effects  IN  RES-CO 
moisture  and  fungus  proof  coating  of¬ 
fers  absolute  protection  against  cli- 
matK  extremes  Specify  IR  Type  re- 
SEStors  for  all  appbcations  where  pre- 
ctsion  performance  and  bmited  spece 
are  important  determining  factors 


WRITE  FOR  NEW  RESISTOR 
HANDBOOK  -  Contoim 
complete  doto  and  recom- 
k  mended  opplicoliont 
for  resitlors  for  severy 
purpose 
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A  typical 

Servomechanisms,  Inc. 
computer  for  aircraft 
control  systems. 


moha 


Packaged,  Functional 
Electronic  Controls  for 
Defense  and  Industry 


Servomechanisms,  Inc., ••.pioneers  in  the 
design  and  praduclion  of  packaged 
function  “building  blocks"  for  electronic 
and  electro-mechanical  control  systems. 
Each  block  in  the  system  is  an  individu¬ 
ally  packaged  function  easily  plugged- 
in  or  out  of  pre-wired  chassis.  This 
technique  simplifies  maintenance  and 
reduces  the  “down-time"  problem  to 
I  minutes.  Both  60  ond  400  cycle  blocks 

I  are  available  for  system  synthesis, 
k  Servomechanisms'  packaging  tech- 

B  nique  provides  the  military  and  in- 

dustrial  designer  with: 

*  Spatial  Adaptability  j 

*  Interchangeability  A 

*  Training  Simplicity 

*  Ease  of  Assembly 


Fort  toudordole,  Flo. 


El  Sogundo,  Col. 


POST  AND  STEWART  AVES.,  WESTBURY,  N.  Y. 


information,  effects  of  high  ratio 
and  required  output  and  spring 
wind-up. 

Tube  Data.  Hytron  Radio  &  Elec¬ 
tronics  Co.,  a  Division  of  Colum¬ 
bia  Broadcasting  Sy.stem,  Inc., 
Salem,  Mass.  Four  engineering 
data  sheets  cover  the  17QP4  rec¬ 
tangular,  all-glass  magnetically  fo¬ 
cused  and  deflected  picture  tube 
that  incorporates  a  cylindrically 
shaped  face  plate  designed  to  elimi¬ 
nate  annoying  specular  reflection. 
Included  are  electrical  and  mechan¬ 
ical  characteristics,  maximum  rat¬ 
ings,  typical  operating  conditions, 
maximum  circuit  values  and  dimen¬ 
sional  drawings. 

Coaxial  Connector.  Barker  &  Wil¬ 
liamson,  Inc.,  237  Fairfield  Ave., 
Upper  Darby,  Pa.  A  single-sheet 
bulletin  illustrates  and  describes 
the  CC-50  coaxial  cable  connector 
that  provides  both  commercial  and 
amateur  users  with  a  means  of 
making  efficient,  watertight  coax 
cable  connections  for  antennas. 
The  connector  discus.sed  is  made  of 
aluminum  with  steatite  insulation, 
and  weighs  only  12  oz  assembled. 
Complete  assembly  instructions  are 
given. 

Carrier  Telephone  System.  Len- 
kurt  Electric  Co.  Inc.,  1105  County 
Road,  San  Carlos,  Calif.  Descrip¬ 
tion  of  a  broad-band  single-side¬ 
band  suppressed-carrier  radio 
channelizing  system  designed  to 
provide  24  voice  and  signal  cir¬ 
cuits  over  one  wide-band  radio 
channel  is  contained  in  folder 
Form  33C-P.  The  publication  il¬ 
lustrates  a  typical  equipment  rack, 
and  provides  block  diagrams  and 
a  frequency  allocation  chart  which 
show  in  detail  how  a  simple 
and  economical  group  modulation 
scheme  is  utilized  to  position  three 
eight-channel  groups  into  the 
spectrum  between  10  and  135  kc. 

Nucleonic  Instruments.  El-Tron- 
ics  Inc.,  2647  N.  Howard  St.,  Phila¬ 
delphia  33,  Pa.  Bulletin  152-A  is 
a  condensed  catalog  of  nucleonic 
instruments,  accessories  and  sup¬ 
plies  for  the  radioisotope  labora- 
j  tory.  Complete  information  and 
price  for  each  instrument  are 
given.  Information  on  the  com- 
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engineering 


Decade-Inductor  units 

•  HYCOR  DECADE  -  INDUCTOR  units  are 
indispensable  for  design  and  experimen¬ 
tation  work  on  audio  filters. 

O  The  units  are  available  in  four  ranges  up 
to  10  henries.  Units  may  be  used  indi¬ 
vidually  or  all  four  may  be  connected  in 
series  to  obtain  11.11  henries  in  1  milli¬ 
henry  steps. 

#  Toroid  coils  are  used  to  obtain  high  "Q", 
stability  and  low  pickup  from  external 
fields.  Inductance  accuracy  is  2%.  Sene  for  bvlUtin  D-2 

HYCOR  COMPANY,  INC. 


Meet  AN  Standards  or 
Armed  Services  Applications 

Compact,  multiple  contact... 
vibration  and  shock  proof. 
Built  to  meet  rigid  specifica¬ 
tions  and  severe  operating 
conditions. 

Unique  pile  up  arrangement 
reduces  over-all  space  com¬ 
pared  with  conventional 
relays. 


11433  VANOWtN  STtllT,  NORTH  HOLIYWOOO,  CALIfORNIA 


SUnMt  3-3340 


Monufoctwf«ft  of  Toroid  inductort,  Docodo  Inductor  Inttrumonft, 
Wov«  Filt«rt,  R*si«tlv«  Nttwerkt,  ond  Procition  Rtsiitors 


iAv. 


INSULATION 

FOmVAR  •  FOR/MEX  •  ENAMEL 


SECONDS 


RELfl'fS 

AIL 


1.  DIP  VIRB  In 
X-VAR  fat  i 
tecoads. 


t  WITHDRAW 
and  watch  oos> 
log  ditintcgratn 


3.  WIPE  CLEAN. 
Operatioa  cot» 
pleiad  In 
seconds. 


X-VAR  Is  aea-cerreslve.  aaa-creeplng  ^  leaves  wire  reedy  fer 
selderlaf.  New  In  ase  by  leedlag  aianafectarers  ef  eleMrIcal 
predacts.  Write  ter  FREE  SAMPU  ter  testleg. 

FIDEUTY  CHEMICAL  PRODUCTS  CORF. 

472  FceliogbajaMi  Avnatie,  Newark  S.  New  Jerstf 
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For  more  than  five  years, 
AIRPAX  has  blazed  a  trail 
in  the  chopper  and  minia¬ 
ture  power  supply  field 
which  is  now  clearly 
marked  by  acceptance  in 
the  nation's  most  promi¬ 
nent  electronic  concerns. 
Phone,  wire  or  write,  we 
can  offer  field  proven  ex¬ 
perience,  reliable  units, 
quick  sample  delivery 
and  volume  production  to 
meet  your  schedules. 


SPACE! 


Model  ASn,  a  ruffod  4M 
cycle  cheeper.  «  volt.  Will 
vithfteed  lOG  vibration 
operatini.  50G  non-epor> 
atina  and  can  be  used  rt> 
liable  over  temporaturot 
of  »70C  to  IMC.  Thi> 
chopper  hat  a  phaao  laf 


wave  OMtput.  Adjotted  for 
380  to  420  eyelet,  can  be 
operated  over  much  wider 
rantet.  The  retidoal  nolte 
it  lett  than  t.S  mv  peak 
at  one  mefohm  cireuit 
impedance.  Hermetically 
tcaled,  built  in  accord* 
ence  with  exactinp  mill* 
tary  tpeeiOcatiens  and 
adiusted  proeitely  to  very 


Model  A702  heavy  duty 
nininture  400  cyele  vibra* 
^  ipeeiflcally 
perate  400 
ycle  tyro  motort.  The 
rominal  ratini  it  itO 
volti,  30  watte,  but  It  will 
deliver  45  watts  for  short 
duty.  Mott  motort  require 
power  factor  correction  at 
vibrator  loads,  this  model 
hat  rower  factor  corree- 
tion  Luilt  in  to  opciate  4 
motors.  Oitcust 
your  application  with  our 
enpineerinf  department, 
they  may  find  it  witc  to 
make  changot  to  accom¬ 
modate  your  load.  Will 
operate  at  temporature^ 
down  to  — 70C.  up  to  8SC. 
can  be  tuh|ected  to  vio¬ 
lent  vibration,  accolora- 
tion  and  shock.  Com- 
hetmetically 
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NEW  PRODUCTS  (continuciU 

pany’s  G-M  counter  tubes  and  tube 
holders  is  included. 

Laminated  Plastics.  The  Richard¬ 
son  Co.,  2765  Lake  St.,  Melrose 
Park,  Ill.,  has  published  a  20-page 
catalog  on  laminated  plastics  and 
their  applications  in  industry.  The 
catalog  discusses  and  compares 
the  various  grades  of  laminated 
plastics.  It  describes  the  general 
advantages  and  uses  of  each  grade, 
and  lists  complete  data  on  the 
mechanical  and  electrical  prop¬ 
erties  of  each.  Laminates  in  two 
classifications  are  covered:  In- 
surok  materials  conforming  to 
NEMA  specifications  and  Insurok 
materials  in  special  grades  with 
exceptional  characteristics.  Also 
listed  are  NEMA  tolerance  data 
on  laminated  sheets,  rods  and 
tubes,  and  information  on  sizes 
and  thicknesses  available. 

Decade-Switched  Oscillators.  Dec¬ 
ade  Instrument  Co.,  Box  153,  Cald¬ 
well,  N.  J.,  has  issued  a  single¬ 
sheet  mailing  piece  illustrating 
and  describing  the  Decalator 
model  10-100  signal  generator 
that  features  no  charts,  dials,  ver¬ 
niers,  zero  adjustments  or  w'arm- 
up  period.  The  unit  discussed  has 
direct  reading  in  9,000  separate 
10-cycle  steps  from  10  kc  to  100 
kc  and  is  priced  at  $795. 

Rectifier  Tubes.  Electronics,  Inc., 
127  Sussex  Ave.,  Newark  4,  N.  J., 
has  available  a  new  publica¬ 
tion  dealing  with  gaseous  dis¬ 
charge  rectifier  and  control- 
rectifier  tubes.  The  first  half  of 
the  booklet  is  an  engineering 
manual  concerned  mostly  with  de¬ 
sign  information.  The  second  half 
is  comprised  of  a  group  of  catalog 
sheets  illustrating  and  giving  com¬ 
plete  technical  data  for  a  variety 
of  types.  Price  lists  are  included. 

Resistor  Catalog.  Tru-Ohm  Prod¬ 
ucts,  Division  of  Model  Engineer¬ 
ing  &  Mfg.  Inc.,  2800  U.  Milwaukee 
Ave.,  Chicago  18,  III.,  has  re¬ 
leased  a  multicolored  catalog  that 
includes  illustrations  of  the  com¬ 
pany’s  various  products :  power 
rheostats,  fixed  and  adjustable  re¬ 
sistors  and  Econohm  resistors. 
Complete  technical  and  engineer¬ 
ing  data  are  given.  The  catalogs 
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FOR  YOUR  PANEL 

A  NOVEL  and  UNIQUE  CIRCUIT  INDICATOR 
DESIGNED  FOR  NE-51  NEON  LAMP  V 
For  110  or  220  volt  circuits 

The  required  resistor  is 

an  integral  part  of  this  assembly  f  i 

-‘‘built-in.’’  f  I 

RUGGED  •  DEPENDABLE  /  A 

LOW  IN  COST  /  ^ 


I  PATENTED:  No.  2,421.321 
Cot.  No.  521308-997 


WILL  K(?(F  TRY  A  SAMPLE? 

Write  on  your  company  letterhead.  We  will  oct  at  once, 
r  No  charge,  of  course. 

SCND  fOR  THE  192  PACE  HANDBOOK  Of  PHOT  LIGHTS 

Among  our  thousands  of  Pilot  Light  Assemblies  there  is  one 
which  will  fit  your  special  conditions.  AAany  are  especially 
made  and  approved  for  military  use.  We  pride  ourselves 
on  prompt  deliveries— any  quantity. 

ASK  FOR  OUR  APPLICATION  ENGINEERING  SERVICE 

Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  SPRING  7-1300 


fUVn  MAPNAUOY 


mm 


. . .  for  applications  rm- 
qulrlng  low  oloctrleal 
nolso,  low  and  constant 
contact  drop,  high  cur¬ 
rant  danslty  and  mini¬ 
mum  waar. 


PRECISION 
COIL  BOBBINS 


With  Better  Insulation, 
Moisture- Resistance  and 
Heat- Dissipation 

Strict  Laboratory  Control  of  Materials  enables 
Precisian  to  otter  you  bobbins  thot  are  IS  to 
20%  stronger,  yet  light  in  weight — that  have 
greater  insulation,  moisture-resistance  and  heat- 
dissipation,  too.  Increased  coil  winding  space  is 
another  vitol  teature  ot  Precision  Coil  Bobbins. 

Flanges  turnished  with  leads,  slots,  holes  or  plain 
— oil  types  supplied  tiat,  recessed  or  embossed 
to  lit  any  mounting.  Tube  ends  swaged  to  lock 
tianges.  Any  size,  any  shape  available — round, 
square,  rectangular — in  dielectric  Kratt,  Fish 
Paper,  Cellulose  Acetate  or  combinations. 

Send  Specitfcofioni  ter  Samot- 
and  Ask  tor  New  Mandrel  List  at 
1000  sites. 


GUN-FIRE  CONTROLS 
DYNAMOTORS  tfc. 

Wida  range  of  grades  available  for  standard 
and  special  applications. 

Brush  holders  oikI  coin  silver  slip  rings  avail¬ 
able  for  use  with  Silver  Graphalloy  Brushes. 

OTHER  GRAPHALLOY  PRODUCTS: 


Oil-free  self-lubricating 
Bushittgs  and  Bearings,  Oil- 
free  Piston  Rings,  Seal  Rings, 
Thrust  and  Friction  Washers, 
Pump  Vanes. 


Write  US  tor  Dote  Sheets  and  turther  mformatior  Ovtiine 
your  problem  and  we  wilt  apply  oar  years  ot  accumulated 
experience  toward  its  solution. 


PRECISION  PAPER  TUBE  CO. 


7041  W  Chorlcgtun  St  . 
Cht(090  47  IM. 

Huai  »«•  T9  Chupel  tt  .  Hurtford.  Ce< 


GRAPHITE  METALLIZING 
CORPORATION 


loss  NEPPERHkN  AVENUE  •  YONKERS.  N.  Y. 


Also  Mfrs.  at  rradstan  Peper  Tube* 
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(continutd) 


illustrates  facilities,  graphs,  re¬ 
sistor  mounting  diagrams,  ter¬ 
minal  types  and  other  information. 


wherever  there’s  a 


High-Mu  Power  Triode.  Lewis  and 
Kaufman,  Inc.,  Los  Gatos,  Calif. 
A  new  technical  data  sheet  de¬ 
scribes  the  type  250TH  Los  Gatos 
brand  high-mu  power  triode.  The 
tube  is  illustrated  and  described 
with  dimensions,  operating  curves 
and  electrical  characteristics.  Fig¬ 
ures  for  typical  operation  and 
maximum  ratings  are  given  for 
the  tube  in  service  as  a  class-B 
a-f  power  amplifier  and  modulator 
and  a  clasa-C  r-f  power  amplifier 
and  oscillator. 


instead  of  a 


TV  Transformers  and  Replace¬ 
ments.  Standard  Transformer 
Corp.,  3581  Elston  Ave.,  Chicago, 
Ill.  The  new  edition  of  the  tv 
transformer  catalog  and  replace¬ 
ment  guide  lists  2,416  tv  models 
and  chassis  made  by  82  manufac¬ 
turers,  and  lists  107  transformers 
in  the  catalog  section.  Set  up  for 
easy  reference,  it  lists  manufac¬ 
turers  alphabetically.  All  models 
and  chassis  are  listed  in  conven¬ 
ient  numerical  order  and  each  re¬ 
placement  transformer  is  listed 
with  the  original  manufacturer’s 
part  number  for  instant  identifi¬ 
cation. 


w/Vi  AVERY 


LAID  ON  labels 


WHY  label... 

Wherever  there’s  an 
unanswered  question— i 
guess  instead  of  a  know,  or 
a  hesitation  on  identification 
or  procedure— Label  it  with 
Avery  Kum-Kleen  Labels 
and  save  time,  labor  and 
costly  mistakes! 

WHAT  to  label... 

NAMEPLATES  •  TRADEMARKS 
GUARANTEE  LABELS 
INSTRUCTION  LABELS 
APPROVAL  SEALS 
HOW-TO-USE  COPY 
DIAGRAM  LABELS 
MASKING  LABELS 
INSPECTION  LABELS 
REPAIR  RECORDS 


HOW  to  label  s . .  Pressure  -sensi¬ 
tive  Avery  Kum-Kleen  Labels  are 
quickly  and  easily  applied— Laid 
on  with  a  fingertip  touch...they’re 
self-adhesive  and  stick  to  any 
clean,  smooth  surface  without 
moistening,  soaking  or  heating... 
will  not  pop,  peel  or  curl  even 
under  conditions  of  extreme  tem¬ 
perature  and  humidity. 

Avery  designs  and  prints  Kum- 
Kleen  labels  to  any  size,  shape 
and  color  desired. ..supplies  indi¬ 
vidually  die-cut  labels  mounted 
on  backing  sheets  or  on  rolls  for 
high-speed  labeling  by  Avery 
Label  dispensers. 

WHERE  can  you  use  these  labels  in  your  business? 

For  Example . .  .One  electronic  manufacturer  uses  Kum-Kleen 
Labeling  to  identify  component  parts  and  to  give 
vital  information  to  the  users  of  a  radio-active 

4  meter.  Chances  are  there’s  some  way  these  labels 
can  be  of  help  to  you  in  your  business. 

WBITE  now  for  samples  and  further  information. 


Carbon  Resistors.  International 
Resistance  Co.,  401  N.  Broad  St., 
Philadelphia  8,  Pa.  Catalog  bulle¬ 
tins  B-6  and  B-7  deal  with  types. 
BOC  Boron  carbon  and  DCC  de¬ 
posited  carbon  resistors  respec¬ 
tively.  Both  units  covered  are  con¬ 
servatively  rated  at  0.5  watt,  with 
a  9/16-in.  body  length  and  a  5/32- 
in.  outside  cap  diameter.  Appli¬ 
cations  described  are  precise  mili¬ 
tary  electronic  equipment,  radar, 
gun  directors,  instruments  and 
meter  multipliers.  Specifications 
and  characteristics  charts  are 
given. 


Kit-Form  Test  Equipment.  Heath 
Co.,  Benton  Harbor,  Mich.,  has 
prepared  a  new  catalog  covering 
its  line  of  Heathkit  test  equipment 
and  amplifiers.  Included  in  the 
detailed  catalog  are  schematics, 
inside  photographs,  uses,  specifi¬ 
cations,  circuit  descriptions  and 
prices  of  the  instruments.  Copies 


117  Liberty  St.»  New  York  6  •  608  So.  Dearborn  St..  Chicago  S 
1616  So.  California  Ave.»  Monrovia  •  Offices  in  Other  Principal  Cities 
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UNIDRiVER 

A  Complete  Tool  Kit 


The  right  size  screwdriver  in  a  flash! 

It'i  anotlm  XCCUTE  "Unt"!  UnidrlTar  bos  a  laiqa,  ganuin*  XCEIITE  hollow 
hondlo  which  holds  tho  iollowing  scrowdrlTor  bits: 

Phillips  No.  1  Point  Slettod  3/16"  Dio.  blado 

Phillips  No.  2  Point  Slotted  1  /  4"  Dio.  blade 

Clutch  type  3/16"  blade 

The  chuck  pennits  quick  blade  changes.  Here's  a  complet}  screwdriver  kit  Ihot 
puts  an  end  to  delays  In  iinding  the  right  serewdiiTer. 

Tool  and  blados,  $3.50  List 

XCELITE  INCORPORATED 

Formerly  Park  Metalware  Co.,  Inc. 


Orchard  Park,  N.  Y. 


LOOK  TO 


Scillis 


FOR  THOSE  TIGHT  SPECIFICATIONS 


-iSiM 


the  first 


completely 


verified 


directory 


... 


DALOHM 

MINIATURI  PRECISION 
RESISTORS 


MANUFACTURED  IN 
ACCORDANCE  TO 
JAN-R>26A  Specifications 
Characteristic  C 


DALE  PRODUCTS,  INC. 
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Brain  power, 
experience, 
superb  facilities 

all  in  one  package  at 

GRAY 
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NEW  PRODUCTS 


may  be  obtained  free  of  charge 
by  writing  directly  to  the  company. 

Electronic  Equipment  Catalog. 
Grayburne  Corp.,  103  Lafayette 
St.,  New  York  13,  N.  Y.,  has  an¬ 
nounced  its  1952  equipment  cata¬ 
log  containing  four  two-color 
pages  comprehensively  describing 
the  complete  line.  An  outstanding 
feature  is  the  detailed  analysis 
of  the  specific  market  potential 
for  each  product — from  the  serv¬ 
ice  dealer’s  viewpoint — combined 
with  specific  recommendations  for 
the  exploitation  of  these  markets. 
Products  described  include  such 
basic  accessories  as  Ferri-Loop- 
sticks  and  Vari-Loopsticks,  tvi 
filters,  tube  carriers  and  tv/i-f 
signal  boosters. 

Hermetic  Sealing  Service.  Her¬ 
metic  Sealing  Corp.,  99  E.  Haw¬ 
thorne  Ave.,  Valley  Stream,  L.  I., 
N.  Y.  A  recent  data  sheet  de¬ 
scribes  the  company’s  facilities 
for  high  vacuum  and  hermetic 
sealing  service  to  the  electronic 
and  allied  industries.  Among  the 
facilities  described  are  mechanical 
and  diffusion  pumps  capable  of 
producing  vacuums  up  to  2  x  10  ’ 
mm  Hg;  two  20-port  all-metal 
'  high-vacuum  pumping  stations 
that  provide  adequate  capacity  for 
'  evacuating  production  quantities 
of  all  types  of  equipment;  and  a 
Chromalox  trolley,  thermostatic¬ 
ally-controlled  high  temperature 
;  oven  that  outgasses  the  equipment 
being  processed  to  insure  true 
hermetically-sealed  conditions. 


#  Precise  electro-mechanisms 
0  Aeronautic  control  devices 
9  Data  Ironsmistion  and  recording 
9  Facsimile 


9  Television 

9  Video  and  display  systems 
9  Audia  and  communications 
9  Teleprinter  techniques 


Resistance  Soldering.  Contact, 
Inc.,  238  Main  St.,  Cambridge  42, 
Mass.  A  single-page  bulletin  illus¬ 
trates  and  describes  the  Hotip 
Tweezer  method  of  resistance  sold¬ 
ering  small  parts.  The  model 
H-101  discussed  operates  on  110- 
120  V  a-c,  50-60  cycles,  with  an  out¬ 
put  of  4  V  at  15  amperes.  Import¬ 
ant  features  and  prices  are  listed 
for  this  unit  that  is  designed  for 
use  on  all  circuit  work,  especially 
miniature  assemblies. 


In  earli  of  the  defen-e-imporlant  fields  listed  here,  the  Gray 
organization  lias  recently  solved  important  problems.  These 
facilities  are  available  to  prime  contractors  and  to  the  military 
services  as  our  contribution  to  the  national  effort  in  furtherance 
of  communications,  engineerinf:  or  electro-mechaniral  designing. 
.4  hooklel  telling  more  of  the  (;ray  story  will  lie  sent  for  the  asking. 


•  Please  write  for  Bulletin  RB-10 
describing  the  above  eijuipiiient 


V'oltage  and  Current  Regulators. 

!  Electric  Regulator  Corp.,  50  Day 
I  St.,  South  Norwalk,  Conn.  Func- 
I  tions  and  applications  of  Regohm 
j  direct-acting  finger-type  voltage 
I  and  current  regulators  are  ana- 


AND  OEVEIOPMENT  CO.,  INC.,  398  HILIIARO  ST.,  MANCHESTER,  CONN. 

Diviiion  of  Tho  CRAY  MANUFACTURING  COMPANY 
Ori9iftotort  of  th9  Groy  T9l9phon9  Poy  Station  ond  tho  Cray  Audogroph 
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Answer  All  Your  Subminiaturization  Problems 


Vicloi:een  Irtsltumenl 


Metalite  and  Subminiature  Paper 


CAPACITORS 


VOLTAGE 

REGULATOR  TUBES 


Victoreen's  low-power  subminiature  voltage 
regulator  tubes  are  being  widely  occlaimed 
for  their  superior  chorocteristics,  reliability  and 
performance.  These  tubes  have  been  devel¬ 
oped  specifically  for  such  applications  as:  power 
supplies  for  counter*tubes  and  photomultiplier 
tubes,  stobilizing  the  second  onode  potential 
of  cathode  ray  tubes,  nuclear  and  cosmic  ray 
research,  high  voltage  clippers,  and  relaxation 
oscillators.  They  have  found  wide  application 
in  radio  frequency  and  vibrator  power  supplies. 
They  have  excellent  regulation,  exceedingly 
long  life,  and  their  small  size  gives  them  a 
high  degree  of  spoce  efficiency. 

In  sufficient  quantities,  these  regulators  can 
be  supplied  for  any  voltoge  between  450  and 
16  000  volts. 


Attron  typo  AQ  subminiaturo  papor 
capacitors,  specifically  designed  for  high 
temperature  operation  through  125'’C. 
without  derating,  offer  exceptional 
capacitance  stability  over  the  entire 
temperoture  range.  Ideally  suited  for 
military  opplications. 


Astron  ultra-compact,  self-healing 
METALITE  metallized  paper  capacitors 
offer  the  ultimote  in  capacitor  miniaturi¬ 
zation  and  dependability.  Ideal  for  mili¬ 
tary  applications,  they  are  available  in  a 
variety  of  standard  and  special  designs. 


F«r  CMHp/tft  lahfwmtkm,  wrftt  hr  Cmtmh§  ACS 


255  Grant  Avenue,  East  Newark,  N.J. 

export  Oy,j>ia>>:  ROCKE  INTERNATIONAL  CORP^  13  f.  40Hi  St.,  N.T.  16 
In  Canada:  CHARLES  W.  POINTON,  1926  Garrard  StrMt  lad,  Toronto 


A  WIDE  RANGE 

■  LABORATORY 
PULSE 
GENERATOR 


VXR.I30  130  VOLT  GLOW  REGULATOR 

.  .  I  used  for  regulating  low  power  plate 
supplies,  screen  potentiols,  and  coupling 
in  D.  C.  amplifiers. 

5950  700  VOLT  CORONA  REGULATOR 

.  .  .  for  high  voltage,  low  current  appli¬ 
cations  such  os  stabilizing  the  power 
supply  for  700  volt  geiger  tubes. 

5841  900  VOLT  CORONA  REGULATOR 

.  .  .  used  with  R.  F.  or  vibrotor  power 
supplies  for  counter  tubes  in  nuclear 
ond  cosmic  ray  research. 

VXR.1000  1000  VOLT,  LOW  CURRENT 
CORONA  REGULATOR 

6143  1200  VOLT,  LOW  CURRENT 
CORONA  REGULATOR 

VXR-1500  1500  VOLT,  LOW  CURRENT 
CORONA  REGULATOR 

6119  2100  VOLT,  LOW  CURRENT 
CORONA  REGULATOR 


e  Internally  generated  single  pulses  and  recurrent  pulses  20  cycles  to 
20  KC 

•  External  synchronization  0  to  20  KC  from  almost  any  waveform 

•  Direct  reading  Recurrence  Rate  Meter,  20  cycles  to  20  KC 

•  Pulse  duration  continuously  variable  and  calibrated  from  0.1  to  50 
Ai  seconds 

•  Rise  and  decay  times  less  than  0.05  ai  seconds,  10%  to  90%  amplitude 

•  Position  continuously  variable  and  calibrated  from  50  u  seconds  ad¬ 
vanced  to  50  Cl  seconds  delayed  with  respect  to  synch  output  trigger 

•  Amplitude  I  to  100  volts  open  circuit,  positive  or  negative,  driving 
impedance  50  ohms 

•  Amplitude  control  isolated  from  un-terminated  DC  coupled  output  for 
maximum  flexibility 

•  Maximum  average  load  current  0.1  amperes  automatically  limited 


Victoreen  has  a  wide  selec¬ 
tion  of  subminiature  types 
to  fit  your  application. 
Write  our  Components  Di¬ 
vision  for  further  informa¬ 
tion. 


:OMPONtNTS  DIVISION 


3100  PERKINS  •  ClEVflAND  14,  0. 


MANUFACTURERS  OF  ELECTRONtC  INSTRUMENTS  AND  PRODUCTION  TEST  EQUIPMENT 
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MEETS  MIL-M-10304 

•  Machanism  tufp«nd«d  by  internal  liv*  rubbar  ring  mounts  for  maxi¬ 
mum  shock  displacament  and  protection. 

•  External  livo  rubbar  grommot  for  shock  mounting  with  interlocking 
part  af  front  basal  aliminates  glass  braakaga  and  basal  distortion. 

•  Water-tight  saal  to  panal  providad  by  rubbar  grommat. 

•  Glass  to  matal  soal  for  parfact  harmatic  saoling. 

•  Drawn  steal  casa  with  haavy  cadmium  plate  pravidas  high  dagraa  of 
magnatic  shialding. 

•  High-grada  fusion  saals  for  terminals  and  window  glass  withstand 
tharmal  shock  of  axtrama  temparotura  changas. 

•  Ruggad  giass-to-matal  soal  terminals  withstand  a  3000  volt  braak- 
down  test  undar  axtrama  humidity  conditions. 

9  Entira  machanism  has  complate  ruggadisad  construction  for  high  shock 
and  vibration  rasistanca. 

Ranges  from  2S0  micreomparei  to  S  milliamparet  D.C.  available  for  immediate  delivery 
in  2W  siie.  Other  ranges  in  iVi**  and  3Va*'  being  submitted  ter  gavernment  approval. 

A  request  on  company  letterheod  to  Dept. 

M-E  will  put  you  on  our  mailing  list,  and 
bring  you  BUllETIN  200E. 


AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD,  L.  I.  C.  1,  N.  Y. 


DaJUR  Amsco  Corporation  an¬ 
nounces  the  addition  of  the  nev/ 
Series  R-210  and  R-310  Rugged- 
ised  Instruments.  In  meeting 
government  specification  MIL-M- 
10304,  DeJUR  has  incorporated 
features  heretofore  unobtain¬ 
able  in  ruggedized  instruments. 
They  have  been  designed  to 
meet  and  even  surpass  the  ex¬ 
haustive  tests  required  by  the 
armed  services.  They  perform 
perfectly  under  the  severest 
service  conditions  that  would 
destroy  conventional  instru¬ 
ments. 


RUGGEDIZED  D.  C.  INSTRUMENTS 


MODEL  R-210  MODEL  R-310 


NEW  PRODUCTS  (continued) 

lyzed  in  Engineering  Bulletin 
505.00  recently  announced.  The 
two-color,  12-page  book  tells  how 
Regohm  provides  close  control  of 
voltage,  frequency  and  current, 
and  how  it  can  be  used  in  servo 
systems.  Typical  circuits  are  in¬ 
cluded. 

Electromagnetic  and  Magnetic 
Devices.  Heppner  Mfg.  Co.,  Round 
Lake,  Ill.,  has  issued  a  catalog 
illustrating  and  describing  its  line 
of  snap-on,  slip-on  and  screw  type 
ion  traps,  centering  devices  for 
electrostatic  tv  tubes  of  all  sizes, 
Alnico  p-m  speakers,  adjustable 
focus  magnet  with  picture  posi¬ 
tioning  control  and  flyback  trans¬ 
formers.  Described  also  are  facili¬ 
ties  for  military  orders,  including 
engineering,  tooling,  punch  press, 
screw  machine,  welding,  milling, 
machining  and  silver  plating. 

Laboratory  Counter  Sets.  El-Tron- 
ics  Inc.,  2647-67  N.  Howard  St., 
Philadelphia  33,  Pa.,  has  published 
the  four-page  bulletin  492  de¬ 
scribing  its  LS64  series  binary 
scaler  type  G-M  laboratory  counter 
sets.  Included  are  a  list  of  tubes 
used  and  circuit  components  in¬ 
volved,  as  well  as  information  on 
input  sensitivity,  resolving  time, 
controls  provided,  counting  speed, 
power  source,  size,  weight  and 
price  list. 

Stroboscopes.  General  Radio  Co., 
275  Massachusetts  Ave.,  Cam¬ 
bridge  39,  Mass.  A  recent 
eight-page  folder  describes  and 
illustrates  how  the  electronic  strobo¬ 
scope  works.  It  also  gives  .specific 
applications  of  the  different  in¬ 
struments,  detailed  specifications 
and  prices. 

Measuring  Magnetic  Properties. 
General  Electric  Co.,  Schenectady 
5,  N.  Y.  Bulletin  GEC-777  de¬ 
scribes  the  application  and  opera¬ 
tion  of  equipment  used  for  meas¬ 
uring  magnetic  properties.  The 
publication  covers  the  company’s 
gauss  meter,  indicating  fluxmeter, 
recording  fluxmeter  and  fluxmeter 
calibrating  unit.  The  instruments 
discussed  provide  proper  meas¬ 
urements  of  magnetic  properties 
such  as  flux  density,  flux  direc¬ 
tion  and  total  flux,  all  of  which 
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plasfU 

^^CAPACITORS 

•  HIGH  Q 

•  HIGH  ACCURACY 

•  HIGH  INSULATION 

RESISTANCE 

•  HIGH  OPERATING 

TEMPERATURE 

•  HIGH  CAPACITANCE 

STABILITY 

•LOW  TEMPERATURE 
COEFFICIENT 

•  ULTRA-FAST 

DISCHARGE  TIME 

•  LOW  POWER  FACTOR 
•LOW  SOAKAGE 
•SMALL  SIZE 

Untcon  Capacitors  wour>d  with  POLY¬ 
STYRENE.  POLYETHYLENE.  TEFLON,  or 
other  plastic  dielectrics,  give  an  optimum 
combination  of  the  above  characteristics 
for  your  capacitor  problems.  Umcon  Ca¬ 
pacitors  are  priced  competitively,  and 
delivery  IS  excellent.  Write  for  our  rec¬ 
ommendations  cn  the  correct  Umcon 
Capacitor  for  your  requirements 

united  condenser  corp. 

337  E.  139th  St.  «  N.  Y.  54.  N.  Y. 


WORKSHOP  provides  a  com¬ 
plete  line  of  solderless  cable 
fittings  for  RG-59/U,  RG-ll/U 
and  RG-8  coaxial  cables— all 
in  current  production  and  avail¬ 
able  in  large  quantities.  Pic¬ 
tured  above  is  the  W-50  male 
cable  connector,  silver  plated 
and  specially  slotted  to  with¬ 
stand  strain.  Write  for  catalog 
and  complete  specifications. 


nc$tf  Hermes 


•  The  only  portable  machine  which  copy  holding  slides  for  multiline 

reproduces  15  sizes  from  one  engraving  in  one  set-up. 
master  alphabet.  ©SeK-centering  holding  vise  for 

•  The  only  one  with  adjustable  nameplates. 


NEW  HERMES,  Inc.  1319  university  Place  N  Y  3 

In  Canada:  359  James  St,  Montreal 
World  s  lorqeif  Manulaclurer  of  Portable  fngro.ing  Mactnoes 


Tyf*  Ml  -dine 

Tkif  ■  tht  &nc  commmiaUy  avftiUbtc  d«rib««cd- 
I  I  pvametrr  lint  ctptbW  ©<  provtamg  contimwt*ly 

I  I  variable  twnt  delay  freifi  tcro  to  t.d  nucroaeco«d.  Its 

J  T  iraiwiMMOA  characieraiict  are  far  Mpener  to  thoae 

aab  AIS  TflT  MA.bC  •!  electren  iube  delay  ctfcvitt.  ulcra-Kmic  Imet.  or 

other  delay  lyMetna.  PwUe  reipotm  of  Type  JB2  »an- 
r  A  able  delay  lute  may  be  am  on  the  left  oKittetraiM. 

/  \  Upper— -If aveferm  of  a  tea  pulee  Kavuit  b-lf  micro 

J  V  aecend  dwratioA.  Loerer— Waveform  of  the  tame 

APTCR  aa  Att  O&Ar  pwbc  after  beuig  delayed  d.d  oMcraaecoad  by  Type 

M2  variable  delay  bne. 

triciriCATioNt 

TiMB  DbLAT:  CMAAACTEAiniC  iMrCSANCB: 

Cootifitaoudy  varuble  from  0  to  O.d  micro-  MO  okma  aoaninal. 

Attenuation: 

The  attenuation  in  db  per  100  mUlimicr^ 
accond  deby  •:  approxiaatdy  xero  brioor  1 
rroaccond.  where  t  ia  the  me.  0.>  at  S  me.  0.91  at  10  me.  1.1  at  20 

in  mdlimicroaccond.  me.  and  1.1  at  )0  me. 


Rjte  Time: 

0.00012  yt  mkroaccond,  where  t  ta  the 
amount  ot  delay  ia  mdlimicroaccond. 


ADVANCE  ELECTRONICS  CO.,  P.  0.  Box  2M,  Passik,  Raw  Jenay 
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NEW  PRODUCTS 


(continued) 


are  essential  to  the  continued  in¬ 
dustrial  progress  made  possible 
by  research. 


Surge  Comparison  Tester.  West- 
inghouse  Electric  Corp.,  Box  2099, 
Pittsburgh  30,  Pa.,  gives  complete 
information  on  the  industrial  elec¬ 
tronic  surge  comparison  tester  in 
the  eight-page  bulletin  UB  85-960. 
The  bulletin  describes  the  tester 
which  is  used  mainly  to  locate  in¬ 
sulation  faults  and  winding  dis¬ 
symmetries  in  various  electrical 
apparatus.  Principles  and  methods 
of  operation  are  presented.  De¬ 
tailed  specifications  are  shown 
and  examples  of  various  applica¬ 
tions  are  illustrated. 


Telemetering.  Raymond  Rosen 
Engineering  Products,  Inc.,  32nd 
&  Walnut  Sts.,  Philadelphia  4,  Pa. 
A  recent  32-page  brochure  illus¬ 
trates  the  company’s  facilities  and 
activities  and  discusses  the  tele¬ 
metering  system.  Line  drawings 
are  included  showing  the  basfb 
six-channel  system,  the  .32-channel 
.system  with  both  manual  and  au¬ 
tomatic  data  separation,  and  the 
58-channel  and  subchannel  sys¬ 
tem.  Equipment  incorporated, 
functional  analyses  and  perform¬ 
ance  data  are  given. 


Temperature  Control.  Minneap- 
olis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phila¬ 
delphia  44,  Pa.  Specification  sheet 
114  covers  the  Pyr-O-Vane  con¬ 
troller  that  features  snap  action 
and  is  available  with  one,  two  or 
three-position  electronic  control. 
Both  the  measuring  and  control 
mechanisms  described  and  illus¬ 
trated  are  plug-in  units  for  ease 
of  removal  or  replacement.  In¬ 
cluded  are  tables  showing  a  par¬ 
tial  list  of  scale  ranges  and 
control  forms. 


The  Selenium  Rectifier  "Bible 


Most  complete  book  oi  its  kind  ever  published  .  .  . 
80  pages  oi  valuable  inionnation  about  Selenium 
Rectiiiers  ...  48  pages  oi  Radio  &  Television  circuit 
diagrams  ...  20  pages  on  Power  Rectiiiers  .  .  . 

3  pages  on  High  Voltage  Rectiiiers  .  .  . 
a  7  page  cross  index  replacement  guide.  Send 
50c  ior  your  copy  or  see  your  distributor. 


Delay  Lines.  Technitrol  Engineer¬ 
ing  Co.,  2751  N.  Fourth  St.,  Phila¬ 
delphia  33,  Pa.,  has  issued  a  data 
sheet  on  the  type  DS  continuously 
wound  delay  lines.  Complete  spec¬ 
ifications  are  included.  For  quota¬ 
tions  on  the  units  described  kindly 
state  delay,  impedance  and  per¬ 
missible  attenuation  and  rise  time. 


Sarkes  Tarzian,  Inc. 

RECTIFIER  DIVISION 

D.pt.  E-2,  41S  North  Collog.  Av..,  Bloomington,  Indiana 
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News  From  The  Field 


OTHER  DEPARTMENTS 
featured  in  thi«  issue: 


Edited  by  WILUAM  P.  O'BRIEN 
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Electrons  At  Work . 152 

Production  Techniques.  .250 
New  Products  . 282 


Additions  to  WCEMA  Announced 

Lincoln  Ave.,  Altadena. 

The  Council’s  monthly  dinner 
meetings  are  now  being  held  at  6 
p.m.  on  the  first  Thursday  of  each 
month  at  the  Wilshire  Country 
Club. 


Six  new  corporate  members  were 
recently  elected  to  membership  in 
the  Los  Angeles  Council  of  the 
West  Coast  Electronic  Manufac¬ 
turers’  Association.  This  brings 
the  Council  roster  to  69  members, 
and  a  grand  total  of  91  in  the 
state.  New  members  include  Elec¬ 
tro-Cap,  Inc.,  1269  Riverside  Drive, 
Los  Angeles:  Rytel  Electronics 
Mfg.  Co.,  Inglewood;  Dielectric 
Laboratories,  Inc.,  1275  Riverside 
Dr.,  Los  Angeles;  Perkin  Engineer¬ 
ing  Corp.,  318  Kansas  St.,  El  Se- 
gundo;  Pacific  Electricord  Co.,  3217 
Exposition  Place,  Los  Angeles;  and 
Hopkins  Engineering  Co.,  2028 


New  Books 


Backtalk 


shore  public-correspondence  chan¬ 
nels  were  provided  in  the  152-162 
me  band  for  various  port  areas. 
Chicago,  however,  failed  to  receive 
a  second  channel  (161.90  me)  be¬ 
cause  161.91  me  had  been  assigned 
to  railroad  radio  service  in  that 
area  since  1945.  Since  the  railroads 
haven’t  used  the  channel,  it  is  pro¬ 
posed  that  it  be  given  to  public 
coast  stations,  provided  no  inter¬ 
ference  is  caused  the  railroad  chan¬ 
nel  161.85  me.  Under  this  arrange¬ 
ment,  two  ship-shore  channels — 162 
me  coast  paired  with  157.3  me  ship 
and  161.9  me  coast  paired  with 
157.4  me  ship — would  be  common  to 
all  areas. 

The  full  proposal  will  require 
some  additional  rearrangement  of 
government  and  Public  Safety  serv¬ 
ices. 


Maritime  Radiotelephone 

Great  Lakes  and  connecting  w  ater¬ 
ways  communications  will  be  aided 
if  the  new  FCC  proposal  encounters 
no  strong  opposition  from  govern¬ 
ment,  Public  Safety  Service  or  rail¬ 
road  interests. 

In  June  1951,  two  pairs  of  ship- 


JAPANESE  GROUP  VISITS  NRL  RADIO  TELESCOPE 


Industry  Advisory 
Subcommittees 

Serving  the  Munitions  Board,  Dept, 
of  Defense,  are  eleven  Industry  Ad¬ 
visory  Subcommittees  in  the  field 
of  electronics.  They  assist  the 
Board  by  advising  and  making 
recommendations  on  military  as¬ 
pects  of  industrial  mobilization 
planning,  procurement  planning 
and  the  stockpiling  of  critical  ma¬ 
terials. 

Herewith  is  a  revised  listing  of 
the  electronic  equipment  industry 
advisory  subcommittees ; 

Capacitor  Subcommittee :  T.  M.  Natt  of 
the  Ofllce  of  ETIectronlcs  Programs,  Muni¬ 
tions  Boar^  Washington,  D.  C. ;  P.  McK. 
Deeley  of  Cornell-Dubllter  Electric  Corp., 
South  Plainneld,  N.  J.:  G.  R.  Fryllng  of 
Eh'ie  Resistor  Corp.,  Erie,  Pa. ;  J.  F.  Oude- 
man  of  Qudenmn  Co.,  Chicago,  III. ; 
L.  Koplnskl  of  John  E.  F^st  A  Co..  Chl- 


TUs  unosued  photograph  oi  Ihs  Norol  Research  Laboratory  600-inch  radio  telescope 
wot  taken  on  the  occasion  oi  a  eisit  by  a  loponese  leqislaiiTe.  scientiiic  and  tech¬ 
nical  mission.  The  giant  antenna  is  expected  to  provide  meant  for  studying  sun 
spots  and  their  eiieci  on  earth  radio  and  communications 
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We’ve  made  millions  of  Seletron  selenium  rectifiers  in 
all  sizes  and  shapes  —  tiny  ones  and  whoppers  —  standard 
commercial  ones,  and  those  designed  especially  to  meet 
government’s  rigid  specifications.  That  includes  hermet¬ 
ically  sealed  jobs  as  well  as  stacks  built  to  withstand  salt 
spray  and  high  humidity  tests. 

We’ve  sold  a  whale  of  a  lot  of  ’em  to  the  various 
branches  of  government  including  the  armed  services  and 
their  contractors,  and  thus  have  learned  a  great  deal  about 
rectifier  idiosyncrasies  and  their  application. 

All  this  accumulated  rectifier  wisdom  we’ll  share  with 
engineers  and  technical  men  who  have  U.S.  Government 
induced  p.  ^blems  .  .  .  and  no  strings  attached! 

State  that  problem,  please.  You’ll  receive  a  detailed, 
constructive  answer  promptly.  Or  if  you  wish  our  general 
literature  on  the  subject,  ask  us  for  bulletin  No.  104-D-4. 


Do  you  have  your 
copy  of  this  instructive 
24  page  booklet?  If 
not,  send  for  Booklet 
No.  11 7- DA. 


^  SiLiTRON  «  GERMANIUM  DIVISION 

RADIO  RECEPTOR  COMPANY,  INC 


SALES  DEPT:  251  West  19th  Street.  New  York  11,  N.  Y.>  FACTORY:  84  North  9th  Street,  Brooklyn  11 
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Lll  H  U  tMIJ 

1 

T — Tango 
U — Union 
V — Victor 
W — Whiskey 
X — Extra 
Y — Yankee 
Z — Zulu 

Numbers  will  be  transmitted  us¬ 
ing  the  following  pronunciation  for 
the  individual  numerals; 

0— ZE-RO  6— SIX 

1—  WUN  7— SEV-en 

2—  TOO  8— AIT 

3—  TREE  9— NIN-er 

4—  FOVV-er  1,000— THOU-SAND 

5—  FIFE  DE-CI-MAL 


M — Metro 
N — Nectar 
O — Oscar 
P — Papa 
Q — Quebec 
R — Romeo 
S — Sierra 


caco.  III. ;  Lf,  Kunz  of  iSangaino  Kiet‘lric 
Co.,  Springfield.  111. ;  W.  M.  Owen  of  Aero- 
vox  Oorp.,  New  Bedford,  Masis. ;  W.  S. 
Parsons  of  Centralab  PIv.,  Globe  Union, 
Inc.,  Milwaukee,  Wise. ;  G.  Peck  of  P.  R. 
Mallory  &  Co..  Inc.,  Indianapolis.  Ind. ; 

J.  K.  Sprague  of  Sprague  Electric  Co., 
North  Adanis.  Mass.  ;  P.  G.  Stebblns  of 
General  Isilectrlc  Co..  Pittsfield,  Mass,  and 
E.  Tyler  of  Micamold  Radio  Corp.,  Brook¬ 
lyn,  N.  Y. 

/Ji/namotor  Subcommittee:  T.  M.  Natl 
of  the  Offi(*e  of  Electronics  Programs, 
M.  B.,  Washington,  D.  C. :  C.  T.  Button 
of  Hollzer-Cabot  Co.,  Boston,  Mass. :  R.  W. 
Carter  of  Carter  Motor  Co..  Chicago,  Ill. ; 
W.  A.  Gothard  Mfg.  Co.,  Springfield,  Ill. : 
R.  C.  Hanna  of  General  Electric  Co..  Fort 
W'ayne,  Ind. ;  K.  L.  Irvin  of  Westinghouse 
Electric  Co.,  Elma.  Ohio ;  H.  K.  Mann  of 
Bendix  Aviation  Corp.,  Red  Bank.  N.  J. ; 
M.  E.  Robinson  of  Jannelte  Mfg.  Co.,  Chi¬ 
cago,  111. ;  E.  I.  \Vin(|ulsl.  Continental 
Electric  Co..  Inc.,  Newark.  N.  J.  :  J.  Bentla 
of  Alliance  Mfg.  Co.,  .Vlliance,  Ohio:  and 
A.  Wylie  of  Redmond  Co.,  Inc..  Ohio. 

Electron  Tubes  (Receiving  Tubes)  Sub¬ 
committee:  T.  M.  Natt  of  the  C*flfice  of 
Electronics  l*rograni.‘«-,  M.  B..  Washing- 
ten,  D.  C. ;  J.  O.  Adams  of  Hytnm  Radio 
&  Electronics  Corp.,  Salem,  .Mass.  :  R.  E. 
Carlson  of  Tung-Sol  I.anip  Works.  New¬ 
ark,  N.  J. ;  R.  W.  Cotton  of  1‘hllco  Radio 
Corp.,  Philadelphia.  Pa. ;  N.  B.  Kriin  of 
Riiytheon  Mfg.  Co.,  Newton,  Mas.s. ;  J.  M. 
L«ang  of  General  Electric  Co..  Schenectady, 
.N.  y.  :  P.  Mansfield  of  Sylvania  Electric 
Products,  New  York,  N.  Y. ;  and  C.  p. 
Miller  of  W^.stinghouse  Electric-  <\>rp., 
Bloomfield,  N.  J. 

Indicating  Jnstmtments  (Meters)  Task 
Group:  T.  M.  Natt  of  the  Office  of  Elec- 
tronka  Programs,  M.  B..  Washington. 
D.  C. ;  R.  A.  Ammon  of  Marion  Electric 
In.«trument  Co..  Manchester.  N.  H.  ;  H.  A. 
Bernreuter  of  Simpson  Electric  Co..  (Chi¬ 
cago,  III.  :  E.  J.  Boland  of  tieneral  Elec¬ 
tric  Co.,  W'est  Eynn,  Mass. :  G.  T.  Deaney 
of  Weston  Instrument  Co.,  Newark.  N.  J.  ; 
J.  M.  Heggy  of  Westinghouse  Electric  Co.. 
Newark.  N.  J.  :  am!  N.  A.  Triplett  of 
Triplett  Electrical  Instrument  Co..  Bluff- 
ton.  Ohio. 

Quartz  Crystals  Subcommittee:  T.  A. 
Perrott  of  the  Office  of  Electronics  Pro¬ 
grams.  M.  B.,  Washington.  D.  C.  :  K.  Jahn 
of  James  Knights  Co..  Sandwich,  III.  ; 

L.  Mcf'oy  of  Standard  Piezo  Co..  Carlisle. 
Pa. :  A.  E.  Miller  of  Miller  Laboratories. 
North  Bergen.  N.  J.  ;  S.  Rveshv  of  Hunt 
Corp.,  Carlisle.  Pa. ;  J.  H.  Sweeney  of 
General  Electric  Co.,  Syracuse.  N.  Y.  ; 
R.  .\.  Sykes  of  Bell  Telephone  L-'ibora- 
tories.  Inc..  Murray  Hill.  N.  J.  :  and  G.  E 
Wright  of  Bliley  Eleitrlc  Co..  Erie.  Pa. 

Relay  Subcommittee :  T.  M.  Natt  of  the 
Office  of  Electronics  Programs.  .M.  B 
Washington.  I>.  C.  ;  G.  A.  Rertlng  o(  North 
Electric  Mfg.  Gallon.  Ohio:  R  T 

Brengle  of  Potter  &  Brumfield  Co..  Prince¬ 
ton.  Ind.:  C.  Clare  of  C.  I».  Clare  &  Co 
Chicago.  III.  :  F.  h.  Clark  of  Westinghouse 
Electric  Corp..  Beaver.  Pa.  :  J.  F.  Clark 
of  I.,«*ach  Relay  Co..  T^os  Angeles.  Calif.  : 
G.  T.  rVaney  of  Weston  Electrical  In- 
.'^trument  f'orp..  New’ark.  N.  J.  :  R  Fi.«*cher 
of  Sigma  In.«truments.  Inc..  Boston.  Mass.  : 
E.  Gllletee  of  Allied  Control  Co..  New 
York.  N.  Y.  :  A.  C.  Keller  of  Western 
Ele<*trfc  Co..  Bell  Telephone  Laboratories. 
New'  York.  N.  Y.  :  E.  Howe  of  Comar  Ele<‘- 
trlc  Co..  Chicago.  111.  :  H.  W.  Pfeffer 
of  Stnithers-Diinn.  Philadelphia  Pa 
J.  Rouirhan  of  Price  Electric  Co.!  Fred¬ 
erick.  Md.  ;  and  J.  Rowell  of  Guardian 
Electric  Co..  Chicago.  HI. 

Re.sistor  Subcommittee:  T.  M  Natt  of 
the  Office  of  Electronics  Programs.  M.  B.. 
Ma.«hington.  !>.  C.  :  G.  F.  Benkelman  of 
Continental  Carbon.  Inc..  Cleveland  Ohio- 
r>.  H.  Shallcross  of  Shallcross  Mfg.  Co., 
collingdale.  Pa.  :  H.  A.  Ehle  of  Interna¬ 
tional  Resistance  (^o..  Phlladelnhla  Pa 
A.  Kaul  of  Sm-er  Carbon  Co..  St.  Marvs. 
Pa.  :  T>.  W.  W’.  Kelly  of  Allen  Bradfev 
Co.  Milw’ankee.  Wls.  :  W.  M.  K«>hrlrig  of 
Wilkor  Product.^  Co.  Cleveland.  Ohio: 


M.  B..  Washington,  D.  C. ;  H.  A.  Bem- 
reuter  of  Simpson  Electric  Co.,  Chicago, 
111  '  G  T.  Deaney  of  Weston  Instrument 
Co..  Newark,  N.  J. ;  R.  H.  Denton  of  Radio 
Frequency  Laboratories,  Inc.,  Boonlon, 

N.  J. ;  G.  A.  Downsbrough  of  Boonton 
Radio  Corp.,  Boonton,  N.  J.;  L.  A.  Good¬ 
win,  Jr.,  of  RCA,  Camden.  N.  J. ;  R.  D. 
Hickok  of  Hickok  Electrical  Instrument 
Co.,  Cleveland,  Ohio ;  H.  W.  Houck  of 
Measurements  Corp.,  Boonlon.  N.  J. ;  S.  D. 
Lavoie,  of  Lavoie  Laboratories,  Inc.,  Mor- 
ganville.  N.  J.  :  A.  J.  W.  Novah  of  Brush 
Development  Co.,  Cleveland,  Ohio ;  D. 
Packard  of  Hewlett-Packard  Co.,  Palo 
Alto,  Calif. ;  J.  P.  Smith.  Jr.,  of  The  Daven 
Co.,  Newark,  N.  J. ;  R  R.  Sloddartof  Stod- 
dart  Aircraft  Radio  Co.  Hollywood,  Calif. ; 
A.  B.  Thiessen  of  General  Radio  Co.,  Cam¬ 
bridge.  Mass. ;  R.  L.  Triplett  of  Triplett 
Ele<lrical  Instrument  Co..  Bluffton,  Ohio; 
E.  C.  Williams  of  Allen  B.  DuMont  Lab¬ 
oratories,  Inc.,  Clifton,  N.  J. ;  and  F.  Zayac 
of  Ballantine  I.Ab..  Inc.,  Boonton,  N.  J. 

Transformer  Subcommittee :  T.  M.  Natt 
of  the  Office  of  Electronics  Programs, 

M.  B.,  Washington.  D.  C. ;  F.  E  Baker 
of  Westinghouse  Electric  Corp..  Sharon, 
Pa. ;  M.  Cohen  of  F.  W.  Sickles  Co..  Chico¬ 
pee,  Mass. ;  L.  R  Duman  of  Advance 
Transformer  Co..  Chicago.  Ill. ;  K.  W. 
Gordon  of  Raytheon  Mfg.  Corp.,  Waltham. 
Mass.;  J.  J.  Kahn  of  Standard  Trans¬ 
former  Corp.,  Chicago.  III. :  L  A.  King  of 
Rola  Co.,  Inc.,  Cleveland.  Ohio;  L.  Muter 
of  Muter  Coll  Co..  Chicago,  III ;  L.  S. 
Racine  of  Chicago  Tran.sfornu  r  Dlv.,  Es¬ 
sex  Wire  Corp.,  Chicago,  HI. ;  J.  B. 
Schaefer  of  New’  York  Transformer  Co.. 
Inc.,  .Alpha.  N.  J.  :  P.  M.  Staehle  of  Gen¬ 
eral  Electric  Co.,  Fort  Wayne.  Ind.  ;  W.  E. 
Wilson  of  Acme  Electric  Corp.,  Cuba. 

N.  Y.  :  L.  Howard  of  Triad  Transformer 
Mfg.  Co..  Los  Angeles,  Calif. 

Transmitting  Tube  Subcommittee :  T.  M 
Natt  of  the  Office  of  Electronics  Programs. 

M.  B..  Washington,  I).  C. :  H.  Argento  of 
Raytheon  Mfg.  Co..  Waltham,  Mass.  ; 
C.  E.  Burnett  of  RCA.  Harrison,  N.  J. ; 
T.  Clinton  of  Thomas  Electronics.  Inc., 
I’assalc,  N.  J. :  C.  E.  Cohn  of  Arcturus 
Electronics,  Inc.,  New’ark.  N.  J. :  W.  A. 
Hayes  of  Westinghouse  Electric  Co., 
Bloomfield.  N.  J.  ;  G.  W’.  Kenyan  of  Gen¬ 
eral  Electric  Co.,  Schenectady,  N.  Y. : 
H.  J.  Hoffman  of  Machlett  T.<aboratories. 
Inc.,  Springdale.  Conn. ;  Ij.  C.  Jar\’ls  of 
Western  Electric  Co..  Allentown,  Pa. : 
H.  Kuthe  of  Kuthe  Ijilmriatorles.  Newrark, 

N.  J. :  J.  A.  McCullough  of  Eitel-McCuI- 
lough.  Inc.,  San  Bruno,  Calif.  :  A.  L.  Milk 
of  Sylvania  Electric  Products.  Inc..  “Wash¬ 
ington,  D.  C. ;  and  S.  Norris  of  Amperex 
Kleclnmic  Corp..  Bro(»klyn.  N.  Y. 

•All  subcommittee  correspondence 
and  business  will  be  conducted  with 
the  Office  of  Electronics  Programs, 
Room  2D84.5.  Pentagon  Building, 
Washington  25,  D.  C. 


People  in  ihe  News 

Featurkd  among  the  recent  top 
level  and  staff  appointments,  trans¬ 
fers  and  promotions  are  twenty 
names. 

Joshua  Sieger,  in  the  communi¬ 
cations  field  for  28  years  and  dur¬ 
ing  World  War  II  the  principal 
technical  officer  and  engineering 
head  of  the  British  Telecommuni¬ 
cations  Research  Establishment, 
has  been  elected  president  of  the 
J.  H.  Bunnell  &  Co..  Brooklyn, 
N.  Y.,  manufacturers  of  communi¬ 
cations  equipment. 


I.  Sie9*r  I.  H.  DuBoU 

J.  H.  I)u  Bois,  formerly  sales 
manager  of  the  Plax  Corp.,  has 
been  appointed  vice-president  in 
charge  of  engineering  at  Mycalex 
Corj).  of  America,  and  will  make 
his  headquarters  at  the  plant  and 
general  offices  in  Clifton,  N.  J. 

Warren  C.  Stoker,  professor  of 
electrical  engineering  at  Rensse¬ 
laer  Polytechnic  Institute  and 
member  of  the  department  since 
1933,  has  resigned  to  become  di¬ 
rector  of  the  Institute’s  computer 
laboratory. 

Harold  H.  Buttner,  vice-presi¬ 
dent  of  International  Telephone 
and  Telegraph  Corp.,  has  been 


ICAO-CAA  W  ord  Code 

Effective  April  1,  1952,  communi¬ 
cators  using  CAA  radiotelephone 
transmitters  will  start  using  the 
new  word  code  recommended  by 
International  Civil  Aviation  Organ¬ 
ization.  Chief  advantage  of  this 
word  code  over  the  Able-Baker- 
Charlie  code  is  that  despite 
language  habits  of  the  speaker, 
there  are  no  wide  variations  in 
pronunciation. 

A— Alfa  G— Golf 

B — Bravo  H — Hotel 

C — Coca  I — India 

D — Delta  .1 — Juliett 

E — Echo  K — Kilo 

F — Foxtrot  L — Lima 
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Sctft  Imavt  Film  It<*r4m9 

Continuous-motion  photography  omploying  film 
motion  os  a  timo  bos«. 


FILM  MOTION 
AND  SCOPE  SWEEP 

phy  omploying 
md  OKilloscop* 


Continuous-motion  pi 
combinotion  ef  film  r 
sweep  as  a  time  bose. 


OSCILLOSCOPE  RECORDING  CRMERRS 


2  Single-frame  photography  of  si 
•  using  a  single  sweep 


Scept  Imofc  Filai  AtrerdiRg 

I  Continuous-motion  photogrophy  employing 
oscilloscope  sweep  as  a  time  base. 


Want  an  oscilloscope  camera  NOW? 


I’scTs  of  the  Fairchild  Oscillo-Rec-ord  Camera  like  its  versatility,  l^- 
siniied  for  Iroth  still  and  contiiuions-motion  photouraphy  on  35-mni  film, 
it  records  non-reciirrin;'  phenomena  that  are  too  rapid  for  visual  study, 
others  that  are  so  slow  that  continuity  is  lost,  ar’d  the  (Kcasions  where 
\  ery  hi^h-speed  transients  are 
comhined  with  \ery  slow-spced 
liluniomena.  For  some  idea  of  the 

t\pes  of  jobs  this  in.strnment  can  1. 

do,  stndv'  the  examples  at  the  left. 

Fach  soi\  es  a  particular  problem.  |  3. 

Oscillo-Hecord  camera  users  es-  p  |  j 

•  CONTINUOUSLY  VARIABLE 
SPEED  CONTROL  -  1 

'friOO  in 'min. 

•  TOP  OF  SCOPE  MOUNTING 

that  leaves  controls  easily  acces¬ 
sible.  1.  Conwro,  2.  p«riscop«,  3.  vlectronic  &p««d 

control.  Accossories  inctudo  400*  arKl  1,000- 

•  PROVISION  FOR  3  FILM  mogazinos,  mogazino  odoptor  and 

^  motor,  univorsal  mount  for  camora  ond  p«ri* 

LENGTHS- 100,  400  or  1,000  feet.  scopo,  binocular  split-boom  viewer. 
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Fairchild  cameras  for  recording  oscilloscope  traces  are  available  /ront 
•sfoefc  for  immediate  shipment.  With  these  units  yon  obtain  permanent 
photographic  records  of  scope  traces.  This  eliminates  possible  ernws 
in  making  hand  sketches  from  memory.  Consider  the  time-saving  c-on- 
\enience  of  either  of  the  types  descrilred  below. 


FAIRCHILD  OSCILLO-RECORD  CAMERA 
IS  UNUSUALLY  VERSATILE 


Complete  Informutioii  about  applications  and  operation 
of  both  tlie  Kaireliild  Oseillo-Reeord  Canu-ra  and  the 
FaircbiM-Polaroid  Osciltoseoix'  Camera  is  available. 
Write  toda>  to  l-airchihl  Ciimera  and  Instrument  Cor- 
fiaration.  8H-06  Van  Wtjck  Boulevard,  Jamaica  I,  Sew 
York,  Pepartnwnt  1 20-1  HA. 


Sttpt  iMl,  Filia 

Singl«-from«  photography  of  stotionary  pat- 
torns  using  a  continuously  running  swoop. 


FAIRCHIID-POIAROID"  OSCILLOSCOPE  CAMERA 
MAKES  ACCURATE  RECORDS  FOR  IMMEDIATE  EVALUATION 

Valuoblo  but  inoxponsivo  oscillograms  for  immodiate  study;  automatic  ono-minuto 
procouing  without  a  darkroom;  sot-up  timo  of  two  minutos  or  loss— thoso  oro  a  fow 
cf  the  many  advantogos  of  using  tho  Fairchild-Polaroid  Oscilloscopo  Camora.  If  indi¬ 
vidual  oxposuros  meet  your  requiromonts— whoro  you  want  pormanont  rocords  of  tho 
tracos  you'ro  now  skotching  or  just  romomboring,  this  comora  will  givo  you  now  spood, 
convonionco,  and  ocononty.  Prints  oro  3U  x  4V4  and  oach  rocords  two  tracos  oxoctly 
ono-holf  actual  sizo. 


On#  minut# 
after 
you  pull 
tho  tab. 
a  finisHod  print 
is  rvody  for 
your  ovaluafion. 
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(continued) 


8.  L  Mooting 


TOUR  PRODUCT 


largely  determines  the  suaess,  profits 
and  future  of  your  company.  Ms^Jiat 
ability  and  accetlnui  may  well  io  In- 
arased  by  modem,  precis  fastening. 

You  are  iimteO  to  l^rd 
Oestga  Eneneartrrf  Service  < 

obHgatioa.  ^ 


MILF 


pimrtd 

expedite  »fvt^‘j^|i^  itiiefcJ(|r  '  ’  j 
®  an#  Split  UditiNb  .  .  ’ 


1^  Setting  Maeftinas 
^^.^^eaded  FastMUNS. 


m3 


RIVET  & 


elected  president  of  Federal  Tele¬ 
communication  Laboratories,  Inc., 
research  unit  of  IT&T  in  Nutley, 
N.  J.  He  succeeds  Roger  B.  Colton 
who  has  been  appointed  deputy 
technical  director  of  IT&T. 

Stanley  I.  Messing,  until  re¬ 
cently  with  Starrett  Television 
Corp.,  has  been  named  manager  of 
the  Government  Contract  Division 
of  the  Philharmonic  Radio  &  Tele¬ 
vision  Corp.,  New  Brunswick,  N.  J. 


SSS  Bridgeport  Ave  .  MILFORD.  CONN  S06  Illinois  Ave.,  AURORA.  ILL. 
1106  W.  River  St..  ELYRIA.  0  26  Plott  St  .  HATBORO.  PA 


John  F,  Falk,  with  Radio  Fre¬ 
quency  Laboratories,  Inc.,  Boon- 
ton,  N.  J.,  for  four  years,  and  re¬ 
sponsible  for  company  relations 
with  the  Signal  Corps  and  Air 
Force,  was  elected  a  vice-president. 

Berlant  Associates,  Los  Angeles, 
Calif.,  manufacturers  of  magnetic 
tape  recorders,  have  made  two 
additions  to  their  staff :  Dick  Hos- 
kin,  formerly  with  Hughes  Air¬ 
craft,  has  been  appointed  chief 
electronic  engineer,  heading  up 
electronic  design  and  develop¬ 
ment;  Vic  Schramm,  formerly  of 
Lear,  Inc.,  has  been  named  elec¬ 
tronics  production  manager. 

Herbert  S.  Bennett,  former  chief 
of  the  engineering  branch  at  the 
Electronic  Warfare  Center,  Ft. 
Monmouth,  N.  J.,  was  recently  ap¬ 
pointed  director  of  research  and 
engineering  of  the  Engineering  & 
Production  Division  of  Dynamic 
Electronics— New  York,  Inc., 
Forest  Hills,  N.  Y. 

Taylor  Tubes,  Inc.,  Chicago,  Ill., 
manufacturer  of  high-vacuum 
power  tubes,  gaseous  rectifiers  and 
special-purpose  tubes,  has  ap¬ 
pointed  I.  L.  Brandt  chief  engineer. 
He  was  formerly  project  engineer 
at  Continental  Electric  Co., 
Geneva,  Ill. 

Robert  L.  Batts,  past  president 
of  the  Associated  Police  Communi¬ 
cations  Officers  and  former  deputy 
director  of  civil  defense  communi- 
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400'i'« 


PRODUa 

LISTINGS 


...in  the 
coming 
(Mid-June) 
electronics 

BUYERS’ 

GUIDE 

than  in 
any 
similar 
directory 


.PEERLESS  Electrical  Products 

)  A  Division  of 

MM  Santa  Manka  SM.,  Sanafty  NHIs,  CaNf.  •  111  tiaO  Mi.,  H.T.  11,  N.T. 


ALTIE 


SHIELDING 

PROBLEMS 

effectively  and  economically  solved  with 

METEX 

electronic  "Weather  Strips" 


Resilient . . .  Conductive . . .  Compressible . . .  Cohesive 


From  closures  for  cabinets  to  gas¬ 
kets  for  waveguide  couplings, 
Metex  Electronic  Shielding  as¬ 
sures  lasting  metal-to-metal  con¬ 
tact  to  prevent  leakage,  without 
the  need  for  costly  machini/ig  to 
secure  precise  surface-to-surface 
contacts.  Metal  wire  —  knitted, 
not  woven  or  braided  —  gives 
Metex  Electronic  Strips  and  Gas¬ 
kets  that  combination  of  conduc¬ 


tivity  and  resiliency  which  makes 
them  so  effective  and  economical 
for  shielding. 

For  a  more  detailed  picture  of  the 
scope  of  utility  of  Metex  Elec¬ 
tronic  Products,  write  for  free 
copy  of  "Metex  Electronic 
Weather  Strips.”  Or  outline  your 
specific  shielding  problem — it  will 
receive  immediate  attention. 


641  East  Hrst  Avonua  Rosalia,  N.  J« 


i  Today  most  Peerless  transformers  are  assigned  for  military  service.  They  are 
I  being  used  in  Radar,  Sonar,  guided  missiles,  radio  communications  and  many  other 
I  applications.  Peerless  is  building  transformers  today  to  meet  all  JAN-T-27  and 
I  MIL-T-27  specifications.  If  you  have  transformer  requirements  for  government 
i  apparatus  you  will  find  it  profitable  to  contact  Peerless  for  engineering  and 
'  manufacturing.  Below  are  a  few  general  facts  on  some  transformers  now  in 
1  production  in  the  Peerless  plant. 

TYPES:  High  velto9«  filoment  and  plotR  supply,  chor9in9  chokes, 

sofuroblo  rtoctors,  pulso  tronsformors,  etc. 

POWER  RANGE:  From  microvolts  to  30,000  volts.  From  1  milliwott  to  35  K.  V.  A. 

CONSTRUCTION:  Hermoticolly  seoled,  oil  Tilled,  heliorc  cose  construction.  Hermotkolly  seoled, 
potted  type,  solder  seoled  metol  coses. 

Fosterite  treoted  with  thermosetting  resin.  ^ 


★FOU 


SERVICE 
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Robert  D.  Piper,  previously 
,  associated  with  the  Automatic 
I  Electric  Co.  and  the  Thomas  A. 
j  Edison  Co.  in  entrineering  capaci- 
I  ties,  has  been  named  assistant 
I  sales  manager  of  Nuclear  Instru¬ 
ment  &  Chemical  Corp.,  Chicago, 
Ill. 


For  your  MIL-T-27 
requirements  specify 


We  offer  our  proved  ability  to  produce 
hermetically-sealed  transformers  to  JAN‘T-27  or  MIL-T-27 
government  specifications.  Prompt  delivery, 
efficient  engineering  techniques  and  modern  production 
facilities  which  include  conveyorized 

assembly  lines  make  "GTC”  worthy 
of  your  consideration. 

;;;  Our  new  plant  is  self- 
XS  contained  with  complete 
•••  metal-working  and  tool- 
;;;  making  facilities.  We  in- 
vite  inquiries  from  prime 

and  sub-contractors, 
j;  J  Than  h  a  "GTC'  rmtnniaUv 
-  -  •••  in  your  territory 


GENERAL  TRANSFORMER  COMPANY 

serving  indutiry  since  1 928 

18240  Harwood  Avenue,  Homewood,  Illinois 

(Suburb  of  Chicago) 


Martin  V.  Kiebert,  Jr.,  affiliated 
with  Raymond  Rosen  Engineering 
Products,  Inc.,  before  joining 
Bendix,  has  been  appointed  di¬ 
rector  of  a  large  government  proj¬ 
ect  under  the  jurisdiction  of  Ray¬ 
mond  P.  Lansing,  vice-president 
and  group  executive  of  Bendix 
Aviation  Corp. 

Caywood  C.  Cooley,  formerly 
chief  field  engineer  for  Jerrold 
Electronics  Corp.,  was  recently 
named  sales  manager  of  the  com¬ 
pany.  At  the  same  time  Carl  W. 
Schmelzle,  formerly  with  Philco 
Corp.  as  a  radar  and  tv  field  engi¬ 
neer,  was  appointed  assistant  sales 
manager  at  Jerrold. 

Theodore  Saltzberg,  junior  de¬ 
velopment  engineer  for  Motorola, 
Inc.,  has  been  appointed  an  assist¬ 
ant  engineer  in  the  electrical  engi¬ 
neering  department  at  Armour 
Research  Foundation  of  Illinois 
Institute  of  Technology. 

Plant  News 

Formation  of  three  new  companies 
and  expansion  of  fourteen  others 
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I  cations  in  Indianapolis,  Ind.,  has 
i  joined  the  Communications  and 
!  Electronics  Division  of  Motorola, 
Inc.,  Chicago,  Ill.,  as  an  engineer 
and  field  representative. 


Malcolm  S.  Mcllroy  has  been  ad¬ 
vanced  from  professor  to  assistant 
dean  of  the  College  of  Engineering 
at  Cornell  University,  Ithaca,  N.  Y. 

Sylvania  Electric  Products  Inc. 
announces  the  appointment  of 
(ieorge  I.,.  Loomis  as  manager  of 
the  radio  tube  plant  at  Burlington, 
Iowa.  He  succeeds  Walter  A. 
Weiss,  Sylvania’s  first  plant  man¬ 
ager  at  Burlington,  who  has  been 
appointed  general  manufacturing 
manager  of  the  Radio  Tube  Di¬ 
vision,  with  headquarters  at  Em¬ 
porium,  Pa.  Loomis  was  formerly 
engineering  manager  of  the 
Division’s  Product  Development 
Section. 


GTC 


,  Sleppi^^S 


PANELS-DIALS-etc. 

I  BODNAR  INDUSTRIES,  lNC,| 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N.Y 


Giannini 


*)&erkew  S.S. WHITE  SOX 

Hl%  VOLTAGE  resistor 


(’>  Atfuot  Six*) 

4  watts  *  100  to  100,000  megohms 


Developed  for  use  as  potential  binder  made  by  a  process  which 

dividers  in  high  voltage  eleclrtv  assures  adequate  mechanical 

static  generators,  S.S.White  80X  strength  and  durability.  This 

Resistors  have  many  characteris-  material  is  non-hygroscopic  and, 

tics — particularly  negative  tern-  therefore,  moisture  ■  resistant, 

perature  and  voluge  coefficients  The  resistors  are  also  coated 

— which  make  them  suitable  for  with  General  Electric  Dri-film 

other  high  voltage  applications.  which  further  protects  them 

They  are  constructed  of  a  mix-  against  humidity  and  also  sta¬ 
ture  of  conducting  material  and  hilizes  the  resistors. 


It  gives  complete  information  on 
S.S.White  resistors.  A  free  ctipy 
and  price  list  will  he  sent  twi 
request.  Send  for  a  copy. 


D«pt.  R.  10  East  40lh  M. 
NEW  YORK  16.  N.  Y. 


WESTERN  DISTRICT  OFFICE:  Times  Building,  Long  Beach,  Calif. 


features 

,4 1 Pulse  Height:  0-50  v.  continuously 
able,  positive  negative  polarity. 
Pulse  Width:  0.07  continuously 

Frequency: 

controlled  from  on  or  exter- 

nol  oscillator. 

Output  Impedance:  75  ohms  or  less. 

Pulse  Shape:  0.02  ms.  rise  and  foil  times.  Top  flat  within  2%. 

Synch  Out:  50  v.  into  200  ohms,  1  ms.  wide,  0.1  ms.  rise  time. 

Pulse  Phasing:  Output  pulse  con  be  delayed  100  ms.  or  advanced  10  ms.  with  respect 


provide  360°  clockwise  and 
counter-clockwise  rotation  in  2* 
increments  as  standard.  Shaft 
output  has  sufficient  torque  to 
drive  many  low  torque  mecha¬ 
nisms,  indicators,  potentiometers, 
selsyns,  synchros,  switching  de¬ 
vices  and  others.  Features  24 
volt  system,  long  life  solenoids 
and  combinations. 


to  the  synch  output. 


Other  loborotory  pulse  generators  also  ovailoble. 
For  full  details  write  for  Bulletin  PG-SO 


STAMFORD 

CONN. 


7«  STAGE 
STREET 


liaSK  WITMOUt  SHAFT  OUTFUT 


Write  Jor  Eegieeerimg  Date 

G.  M.  GIANNINI  ft  CO.,  INC. 

Pmtadena  I,  Celi/. 
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MS 


In  odditien  to  meeting 
opplicoble  JAN  »peciflcetien». 
METHODE  teckett  ond 
ec<e»»orie>  for  militory 
opplicotions  ore  monuloctwred 
with  oil  the  EXTRA  qwolity, 
precitien  and  core  which  con 
go  into  o  compact  heavy  duty 

With  test  failure!  and 
component  rejectieni  to  ceitly 
new,  the  many  extros,  »tandord 
with  METHODE.  ond  the 
uniformity  ostured  by  perfected 
quolity  control  techniques 
worked  out  in  cen|unction  with 


fallowing  or#  tfpisdord  JAN  speciftcof/oft*  fo  whfcb 
MfrNOOf  currpftffjr  producing: 


I  JAN  S  2eA  JAN  S  28A  JAN  $-28 


i8  31  44)  KEY  DIMENSIONS 


Minloturt  7  Pin  TS102P01  TSE7T101  S010M  Mtg.  Centers  T«"; 


►  7  Pin!  TS102C01  |  TSE7T102  S010C  iMtg.  Cent* 


TSI03P01  TSE9T101 


Mtg.  Centers  V  e  "; 
Mtg.  Holes 
Chassis  Hole 


TS102U02  TSF0T102  SOS  6  Height  n* 


Plastic  insulotors  in 

*  obove  sockets  oro 

*  Typ*  MFE,  phowllc, 

*  p*r  Mil  P-14A. 

*  Ceramic  intulatorc  mm 

*  lUatile,  Grad*  l.4t 

*  Of  better  per  JAN 

*  1*10.  Contocts  OTO 

*  silver  ploted  copper 

*  base  alley  (phosphor 

*  bronse  and  berylUwm 

*  where  specified)  with 

*  terminals  hot  tin 

*  dipped.  Shields  ond 

*  bases  on  JAN  $-38 

*  units  ore  steel 

*  codmium  plated; 

*  S-28A  ond 

*  Amendment  1  ports 

o  use  brossy  nickel  I 
p  ploted.  I 


Crystal  Socket 


A  number  of  METHODE  products  not  os  yet  covered  by 
JAN  specifications  ore  firsding  opplicotion  in  militory 
equipments,  such  os  the  two  prong  crysto)  socket  for 
holders  with  .050"  pins  on  .486"  centers  shown. 

Consult  METHODE  for  stondord  type  sockets  with  speciol 
moteriols  ond  performonce  incorporoted  for  militory  op* 


METHODE  Manufacturing  Corp. 

202 1  West  Churchill  Street  •  Chicago  47,  Illinois 


NEWS  FROM  THE  FIELD  (csntiaiwd) 

highlight  this  month’s  review  of 
plant  activities. 

The  new  companies  recently  an¬ 
nounced  are  Hermetic  Sealing 
Corp.  of  Valley  Stream,  N.  Y.,  for 
mass  production  of  a  hermetic  seal¬ 
ing  system;  Magnex  Corp.  of  Ja¬ 
maica,  N.  Y.,  manufacturer  of 
nuclear  instruments ;  and  Chase  Re¬ 
sistors  Co.  of  Morristown,  N.  J., 
producer  of  carbon  film  resistors. 

Facilities  expansions  reported 
are  as  follows: 

Bond  Electronics  Corp.,  formerly 
of  Summit,  N.  J.,  now  occupies  its 
new  larger  building  at  60  Spring- 
field  Ave.,  Springfield,  N.  J. 

Unimax  Switch  Division  of  the 
H'.  L.  Maison  Corp.  has  moved  to  a 
large  new  factory  at  527  W.  34th 
St.,  New  York  City,  due  to  in¬ 
creased  demand  for  JAN,  AN  and 
commercial  types  of  precision  snap¬ 
acting  switches. 

The  LaPointe  Plascomold  Corp., 
Windsor  Locks,  Conn.,  has  pur- 


■'■A  » 


Geared  to  produce  Pfoslic  ond  Mefof  Efecfronic  Components 


nt 


New  Location  oi  Preei  Wlrelei* 

chased  the  Springville  Mill  in  Rock¬ 
ville,  Conn.,  which  it  will  use  to 
house  Press  Wireless  Mfg.  Co.  Inc., 
also  recently  acquired. 

Standard  Coil  Products  Co.  Inc. 
has  acquired  the  Sherold  Crystal 
Division  of  Espey  Mfg.  Co.,  for  the 
manufacture  of  quartz  crystals  for 
the  Armed  Services  and  the  elec¬ 
tronics  industry  in  general. 

W estinghouse  Electric  Corp.  re¬ 
cently  leased  two  plants  at  Green¬ 
ville,  Pa.  and  Lima,  Ohio,  for  the 
production  of  transformer  cores. 
This  production  will  release  about 
30,000  sq  ft  of  space  for  the  manu¬ 
facture  of  distribution  transform¬ 
ers  in  the  Westinghou.se  trans¬ 
former  division’s  main  plant  at 
Sharon,  Pa. 

Norden  Instruments,  Inc.  of  Mil¬ 
ford,  Conn.,  manufacturers  of  pre¬ 
cision  instruments  and  aircraft 
bomb  director  systems,  have  an¬ 
nounced  a  new  facility  now  under 
construction  which  will  provide 
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1 


Exclusives 
in  the 
coming 
(Mid-June) 
electronics 

BUYERS’ 

GUIDE 

1  include: 


•  a  cumulative  editorial 
index  to  ELECTRONICS, 
1940-1949  inclusive 

•  extensive  trade  name 
listings 

•  geographical  listings 
of  distributors 

•  simple  telephone  book 
type  product  listings 


"Jusf  fell  them  they 

CAN’T  AFFORD  TO  USE 
ANYTHING  ELSE ...” 

That’s  Joe  Gibbons  speaking.  We  were 
talking  about  how  to  make  people  realize 
what  a  terrific  thing  this  new 

JELLIFF  ALLUY  lUOO  RESISTANCE  WIRE 

really  is,  and  that’s  the  way  he  summed  it  up.  And  even  when  you 
make  allowances  for  a  salesman’s  natural  enthusiasm,  he’s  pretty  near 
right.  Just  look  at  some  of  the  imporunt  data: 

Resistivity  1000  ohms/cmf 
Tensile  strength  165,000  psi — 
TC  of  Resistance  20  ppm — 
Coefficient  of  Expansion  13.9 

★  ppm— 

Corrosion  Resistance  equal  to  the 
best  nickel-chromiums — 

Winds  fast  and  solders  easily — 
Lots  more  ohms  in  lots  less  space. 

See  what  we  mean?  For  the  whole  story, 
write  for  Bulletin  17. 


MONITOR  RF  POWER  &  VSWR 

SMALL,  LIGHTWEIGHT  COUPLER  CAN  BE 
BUILT  DIRECTLY  INTO  TRANSMITTERS 


MM  570  SERIES 

4 — 1200  Worn  20 — 2000  MCS 

This  U^ht.  compoct  cpuplsr  ttait,  buUt  latQ 
an  IIP  transmtssioa  Um«  cooUbuoUt  moni¬ 
tors  RF  powor  output,  VSWR,  and  sido 
tons.  Moaitoriaq  thus#  most  Important  char- 
actsristics  snoblos  dstoction  ol  troublo  bo- 
for#  it  can  bseomo  ssrlous.  ConTsrts  HP 
power  into  DC  Toltaqs  which  is  road  mi 
indicator  dreult  ssotor. 


mi 


SPECIFICATIONS 


A  vswn  or  s  o  enrroopoodo  to  •pproximstol) 
half  araJe  doSartlon.  ^  ^ 

IMOICATOO  CISCWIT-CImilt  dtliSTSm  fmtsb^ 
SimS  CALIOOATIOM— All  BMlar  csllbfsttwi  MtS 
for  troth  powor  mod  vswn  aro  Mppilod.  Umm 
•rolM  or  motor*  will  bo  Mppltod  tf  SoWM. 
ACCUSACY— Ptuo  or  minus  SSb  of  hill  9ml»  toe 
nr  powor.  Pluo  or  mlnua  10S%  for  TSWB.  I 
SIlS—AlnKlo  eouplor  1-  x  IW*  w.  m  I 

h.  nouhlo  eouplor  S-tS/lO*  I-  S  IMft  * 
w.  X  aSh"  h. 

WCIONT-OInglo  eouplor  unit  0  eoscos.  DouOl* 

SIM  ■sa.s'  'ii«SiiToo*MrrotfT-^  < 

■bio  for  noHorl 

tirpo  trsaomltlor. 


! 


ANOTHER  RELIABLE  ELECTRON  TUBE  RUGGEDIZED  BY 


ECLIPSE- PIONEER 


New  Speer  Resistor  Plant 

Corp.,  a  subsidiary  of  Speer  Carbon 
Co.,  St.  Marys,  Pa. 

To  supply  the  increasing  needs  of 
industrial,  medical  and  educational 
users  of  radioisotope  measuring  in¬ 
struments  and  biosynthesized  radio¬ 
chemicals,  the  Nuclear  Instrument 
&  Chemical  Corp.,  Chicago,  Ill.,  re¬ 
cently  enlarged  its  plant  area  20 
percent  by  acquiring  additional 
space  in  their  present  building. 

Two  latest  steps  in  the  expansion 
program  of  Victoreen  Instrument 
Co.,  Cleveland,  Ohio,  are:  (1)  Tak¬ 
ing  over  Pioneer  Electronics  Corp., 
Salem,  Mass.,  as  a  wholly  owned 
subsidiary;  and  (2)  the  acquisition 
of  23,000  sq  ft  of  manufacturing 
space  and  16  acres  of  property  at 
New  London,  Ohio. 

Consolidated  Engineering  Corp., 
Pasadena,  Calif.,  has  purchased  the 
Monrovia  Airport,  a  35-acre  tract 
in  the  nearby  city  of  Monrovia,  for 
future  expansion  of  facilities. 

Patterson,  Moos  &  Co.,  Inc.,  re¬ 
search  and  development  firm,  has 
moved  from  Long  Island  City  to 
larger  quarters  in  Jamaica,  N.  Y., 
expanding  its  physical  facilities  by 
100  percent. 

The  Birtcker  Corp.,  Los  Angeles, 
manufacturer  of  electromedical  ap¬ 
paratus,  recently  opened  a  new 
37,500-sq  ft  office-factory  building. 

Ultrasonic  Corp.  of  Cambridge, 
Ma.s8.,  recently  announced  acquisi¬ 
tion  of  The  Monitor  Controller  Co. 
of  Braintree,  Mass.,  manufacturer 
and  distributor  of  motor  control 
and  switch  gear  equipment  for 
industrial  use. 


— SHCHIT  RUGGED 
MOUNT  IMPROVES 
SHOCK  RESISTANCE 


SOUD  AlUAUNUM  OXIDE 
HEAHR  INSUUTOR  ME- 
CHANKAUY  SEPARATES 
HEATER  FROM  CATHODE 
TO  EUMINATE  SHORTS 


DOUtU  WEIO  CONNECTIONS—' 
SIKVED  HEATER  CONNECTIONS 


ARC4CSISTANT  MEIAMME  RASE 
WITH  INrER.PtN  lARRKRS 


•  We  are  not  in  the  standard  vacuum  tube 
business,  but  we  are  in  the  business  of 
developing  and  manufacturing  a  reliable 
line  of  special  purpose  electron  tubes— tubes 
that  will  serve  and  meet  the  stiff  and  varied 
operational  requirements  of  aviation,  ord¬ 
nance,  marine  and  other  fields  of  modern 
industry.  Typical  of  these  are  receiving  type 
tubes  such  as  Full-Wave  Rectifiers,  R-F 
Pentodes,  Twin  Triodes,  and  the  Beam 
Power  Amplifiers  illustrated  above  and  de¬ 


scribed  below.  All  of  these  tubes  are  ex¬ 
hausted  on  a  special  automatic  exhausting 
machine  capable  of  extra  high  evacuation, 
and  are  aged  under  full  operating  and  vibra¬ 
tion  conditions  fur  a  period  of  50  hours.  In 
addition  to  the  tubes  described  above, 
Eclipse-Pioneer  also  manufactures  special 
purpose  tubes  in  the  following  categories: 
gas-filled  control  tubes.  Klystron  tubes, 
spark  gaps,  temperature  tubes  and  voltage 
regulator  tubes. 


PIONEER 


PHYSICAL  CHARACTERISTICS 


lnftrm«diat»  shell  oclol  $>pin 

. T-9 

. 3V4  In. 

. 2%  in. 


Mox.  overoll  length- 
Atox.  seated  height. 


Other  E>P  precision  components  for  servo  mechanism  and  computing  equipment: 

Synchrot  *  Servo  motors  ond  systems  *  rote  generotors  *  gyros  *  stobiilsotion 
equipment  *  turbine  power  supplies  and  remote  indicating-transmitting  systems. 

For  dttssigd  informstion.  wriio  to  Dept.  O 


ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 
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RATINGS 

Heater  voltage— (A-C  or  D-C) 

. . .  .6.3  volts 

T  Heater  current  . 

. . .  .0.6  amps 

1  Plate  voltoge— (mox.) . 

....300  volts 

4  Screen  voltoge— (mox.) . 

....275yoI»» 

g  Plate  dissipotion— (max.) ... . 

1  Screen  dissipation— (max.)  . . 

t  Mox.  heoter-cothode  voltage 

...300  volt. 

1  t  Max.  grid  resistonce . 

0.1  megohms 

H  1  Worm-up  time . 

. 45soc. 

n  i  (P/ote  ond  heoter  voltoge  moy  be 

||  1  applied  $imultanoou»ly} 

Its  control  is  anybody's  job.  But  when  it  involves  an 

intricate  problem,  the  concern  that  may  be  depended  upon 
to  correctly  solve  it  is  the  A.  W.  Haydon  Company 


Thoroughly  experienced  timing  engineers  assure  prompt,  accurate 
solutions  to  the  most  difficult  of  proposed  applications. 


SECON 


development 
and  production 


METALLURGISTSII 


■ASE,  RARE  AND  PRECIOUS 
METALS  AND  ALLOYS 

SMALL  UNITS 
SMALL  SIZES 
CLOSE  TOLERANCES 

Nickel  alloy,  filament  wire  end 
ribbon:  flat,  grooved,  crowned 
Grid  wire  electroplated. 

Alloys  for  speciol  requirements, 
bore  or  enomelled. 


further  detail!  itpott  reewert 


SECON 


METALS  CORPORATION 

328  East  45th  Street,  New  York  17,  N.  Y. 
Murray  Hill  7-1594 


iits 


for  fH'  CirruilH 


Pickerini  enfineerlat  service  is  iviilible 
for  speciil  ipplicitions  where  Pickerief 
standard  Solenoids  do  not  apply 


nrhEiu\(:  rii.jiu 


Mnfiufniturrr 

fl.ttro-magn 

tartruig.s 

O.ruiifiilf. 

f  nt  Uurld  himuui 
(tic  phunugraph 
nu.Ui,  iquipm,  nt. 

1  .  1..  »  y..rk 

MINIATURE  SLIP  RING  ASSEMBLIES 

AND  COMMUTATORS 

PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


Our  Swiss  mathods  and  fachniquas  arc  gaarad  to 
meat  axactinq  raquiramtnts.  W*  invit*  your  inquirios. 

COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17.  N.  Y. 

Murray  Hill  2-8473 


When  Zimeis^ 
Unimportant  \ 


VIDEO  DISTRIBUTION  AMPLIFIER 


NEW  BOOKS 


Television  Engineering 

By  Donald  G.  Fink,  Editor,  Elec¬ 
tronics.  McGraw-Hill  Book  Co.,  Sew 
York,  S.  Y.,  1952,  721  pages,  $8.50. 

This  book  fills  the  need  for  an  up- 
to-date  comprehensive  treatment  of 
television  broadcasting  in  the 
United  States. 

It  is  only  twelve  years  since  the 
first  edition  of  this  book  was  pub¬ 
lished  and  yet  in  this  short  span 
of  time  television  broadcasting  has 
grown  from  an  experimental  ven¬ 
ture  to  an  important  public  serv¬ 
ice  reaching  into  millions  of 
homes.  It  is  not  surprising,  there¬ 
fore,  that  this  book  is  really  not  a 
second  edition,  but  rather  a  new 
volume  completely  rewritten  and 
greatly  enlarged  to  cover  the  many 
advances  which  have  taken  place  in 
the  last  decade,  in  theory  as  well  as 
in  equipment  and  system  design. 

The  presentation  of  the  mate¬ 
rial  starts  with  a  discussion  of  the 
fundamental  principles  involved  in 
the  electrical  transmission  of  visual 
information  and  in  the  analysis  and 
synthesis  of  images.  The  following 
chapters  deal  with  cameras  and 
picture  tubes,  synchronizing  and 
scanning  methods  and  equipment, 
video  amplification,  and  video  and 
carrier  transmission  of  the  signal. 
The  final  two  chapters  describe  in 
detail  typical  circuits  and  opera¬ 
tions  of  modern  television  broad¬ 
casting  equipment  and  television 
receiving  equipment.  A  working 
I  knowledge  of  radio  and  communi¬ 
cations  engineering  principles  is 
i  assumed,  but  the  book  is  written 
.  in  a  clear  style,  easy  to  read,  and 
avoids  any  complicated  mathemat- 
I  ical  treatment.  Each  chapter  is 
followed  by  a  series  of  exercises 
I  and  answers.  A  very  valuable  addi- 
;  tion  is  the  inclusion  of  extensive 
bibliographical  references  to  cur- 
j  rent  periodical  publications  at  the 
end  of  each  chapter.  A  total  of 
425  such  references  is  included. 

The  new  material  in  the  book 
1  includes  two  chapters  on  color  prin¬ 
ciples  and  color  television  systems. 
The  status  of  color  television  today 
is  about  that  of  monochrome  tele- 
!  vision  at  the  time  of  the  first  edi¬ 
tion,  namely,  almost  ready  for 
commercial  broadcasting.  It  is 


TYPE  1311  Video  Distribution  Amplifier  is  specifically  designed  to 
distribute  video  or  synchronizing  signals  to  several  outlets.  Thus,  five 
separate  equipments  can  be  fed  from  a  single  synchronizing  signal 
generator  and  monoscope  combination. 

The  high  degree  of  isolation  between  each  output  and  each  input 
circuit  prevents  interaction,  even  in  the  event  of  a  short  circuit  at  any 
one  of  the  output  lines. 

Type  1311  is  also  commonly  used  to  distribute  picture  signals  from 
TV  studios  to  a  number  of  different  locations. 


SPECIFICATIONS 

INPUT  impedance: . High  impedance,  for  bridging  75  ohm 

coaxial  lines. 

OUTPUT  impedance: . To  match  75  ohm  lines. 

INPUT  voltage: . 2  Volts  peak  to  peak. 

VOLTAGE  GAIN  EACH  CHANNEL:  .  Adjustable  from  0.9  to  1.1. 

OUTPUT  polarity: . Same  as,  or  opposite  of,  input  polarity, 

selectable  by  toggle  switch. 

NUMBER  OF  CHANNELS:  ....  5  separate  channels. 

FREQUENCY  response: . Pass  60  cycle  square  wave  undistorted. 

No  overshoot  on  100  KC  square  wave 
Down  3  DB  @  11  MC. 

Down  6  DB  @  13  MC. 

connectors: . Both  the  input  and  output  circuits  use 

PL-259  coaxial  line  connectors  which 
are  not  supplied. 

power  supply: .  105-125  Volts,  60  cycle,  single  phase, 

250  watts. 

finish: . Natural  sandblasted  aluminum. 

weight:  .  . Amplifier:  I7  1bs.net. 

Power  Supply:  35  lbs.  net. 

price:  . $550.00  F.O.B.  Plant  (including  power 

supply  as  illustrated). 

Complete  specifications  available  on  request. 


- ELECTRONIC  DEVELOPMENT, - 

ENGINEERING  and  PRODUCTION: 

Our  reputation  for  producing  top  quality  precision  electronic 
equipment  qualifies  us  as  a  reliable  and  capable  subcontractor 
for  manufacturers  currently  holding  primary  defense  orders. 
Inquiries  will  be  given  our  immediate  attention. 
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New! 


DC  VOLTAGE  GENERATOR 


PIC"  Ferrite 
Pulse  Transformer 


Fits  i  t  Half  the  Space! 

Featarts:  iliorter  Rise  Time 

<AIL-T-27  or  Commerciol 
Wider  Frequency  Response 
Complete  Interchongeobilily 
with  Conventional  Transformers 

Otticr  Ft  itc  tronstormcrs  designed  to  your  cir¬ 
cuits  or  specificotions 

’POLYPHASE 

IN'  TRUMENT  COMPANY 

765  Lancaster  Ave. 

BRYN  MAWR,  PA. 


PERMANENT  MAGNET 
AIR  STABILIZED 


•  Output  voltage  linear  with 
speed  to  within  +1% — Ex¬ 
tremely  low  ripple, 
o  Continuous  duty, 
o  Moisture  and  fungus  proof 
to  meet  military  specifica¬ 
tions. 

o  Designed  for  horizontal  or 
vertical  mounting, 
o  Vacuum  impregnated 
windings, 
o  Ball  bearing. 

PERFORMANCE  CHARACTERISTICS 
DC  voles  per  RPM  0.02V  or  0.02SV 
Internal  resUuoce  260  ohms -|-10% 
Req.  driving  torque  0.8  oi.  ''in.  max. 
Useful  speed  range  0  —  5.000  R.P.M. 

Weight  20  ounces 
Overall  dim. 

j36B(as  shown)  2'l/2”x3*3/4*' 
J36  2*l/2  *x3-5  8  ‘ 


SUGGESTED  APPLICATIONS 

Direct  use  as  a  tachometer  generator. 
Rate  responsive  device  on  motor  and 
systems  controls.  Controlling  voltage 
supply  for  electronic  power  units. 


EASTERN  AIR  DEVICES, 

SIS  DEAN  STREET,  IROOKIVN  17,  NEW  YORK 


markinT^ 


raOFILES  ind  MODELS 

A  rool  menoy  aovor  for  industry. 

Brovon  by  tho  oxporionce  of  tool  ond  dio, 
•loctronk  modiino,  rodio,  oloctricol 
ond  instrumont  monufocturtrs. 

The  Green  Engraver  aipa  out  precis 
aion  work  on  metal,  plastics,  wood,  glaia. 
hard  rubber,  etc.  .  .  -  engraves  panels, 
name  plates,  scales,  dials,  molds,  lenses, 
instruments,  instruction  plates,  directional 
signs  ...  by  simple  tracing.  Routing, 
profiling  and  three  dimensional  modeling 
indicate  its  versatility.  Electronic  etch« 
ing  attachment  available. 

Specify  the  Green  Engraver  for  the  beat 
in  low  cost  performance. 

Special  attachments  and  engineering 
service  available  for  production  work. 

FREE  —  Fact-packed  folder 
yours  upoa  requests 


TUNGSTEN 

MOLYBDENUM 


OuW  Plotud  NIcEuI 
Alloy  on^  M«lybq«num 
Alloy  OrM  Wir. 


verhO^ 


your  specimotions 


for  gold  content. 


diometer  ond 


other  individual 


requirements 


SIGMUND  COHN  mfg.co.,inc  .  •  121  Smith  I 


NEW  BOOKS 


UO«itinucd> 


No.  this  new  Hiph  Gain  Communieations  An¬ 
tenna  isn't  cheap,  but  it  does  olTer  the  most 
eeo'nomieal  solution  to  your  coverage  problem. 
AX'hether  you  want  maximum  coverage  for  a 
}.pe<  ifie  transmitter  power,  minimum  power  or 
shortest  tower  for  a  s|>ec  ific  coverage,  or  free¬ 
dom  from  dead  spots,  the  .\Nt)KF.w  Type  dfKH) 
.Antenna  is  the  least  expensive  solution.  hy? 
Because  talk-back  is  the  limiting  factor  in 
mobile  communications.  Gain  in  the  central 
station  antenna  costs  less  than  increased  power 
in  every  mobile  unit. 

Anorkw  Tvpe  .'5000  High  Gain  Com¬ 
munications  .Antenna  offers  better  than  6  db 
gain  in  the  Ilfi-ITT  MGS  band.  This  means 
that  the  power  delivered  to  the  receiver  on 
both  talk-out  and  talk-back  is  increased  four 
times.  The  horizontal  radiation  [>attern  is 
circular. 

Write  for  the  .ANtiKKW  High  (iain  .An¬ 
tenna  bulletin  today! 


FMCOUCNCV,  WECACVCLCS 


m  CORPORATION 

363  EAST  75TH  STREET.  CHICAGO  19 

ANTENNA  SPECIALISTS 


TRANSMISSION  LINES  FOR  AM-FM-TV-MlCROWAVE  •  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EOUIPMENT  •  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EQUIPMENT 


therefore  a  field  of  rapid  develop¬ 
ment  and  con.stant  improvement. 

The  author  gives  a  comprehen¬ 
sive  description  of  the  .several  sys¬ 
tems  proposed  before  the  FFC  at 
the  recent  hearing,  including,  of 
course,  the  CBS  field  sequential  sys¬ 
tem  adopted  by  the  Commission  for 
commercial  broadcasting.  He  also 
gives  an  up-to-date  de.scription  of 
the  work  presently  under  way  in 
I  the  National  Television  Systems 
Committee  toward  the  formulation 
of  standards  for  a  future  compat¬ 
ible  type  of  color  television  system. 

One  small  criticism  might  be 
leveled  at  this  otherwise  very  ex¬ 
cellent  book.  The  quality  of  the 
half-tone  reproductions  of  cathode- 
ray  tube  images  is  not  always  good 
enough  to  illustrate  the  points  re¬ 
ferred  to.  Such  phenomena  as 
ghosts,  ringing  or  sound  carrier 
interference  are  practically  lost  in 
the  complicated  process  of  trans¬ 
ferring  the  original  image  to  a 
half-tone  cut.  It  would  have  been 
preferable  if  another  method  of 
reproduction  had  been  used  in  such 
cases. 

The  previous  edition  of  this  book 
has  been  used  extensively  a.s  a  text¬ 
book  in  colleges  and  trade  .schools. 
There  is  no  doubt  that  the  present 
volume  is  even  more  suitable  for 
this  purpo.se.  It  will  also  serve  as 
a  very  valuable  reference  book  for 
the  steadily  growing  number  of 
engineers  engaged  in  the  field  of 
television  engineering. — A.  G.  Jen- 
SEN.  Bell  Telephonp  LahoratoripH, 
Iiir.,  Murray  Hill,  Npw  Jpr/tpy. 

Risks  and  Rights 

By  Samvel  Spri.vg.  ir.  IV.  S'orton  & 
Co.,  Inc.,  Nctv  York,  JS.'i  ptiges, 
$7.50. 

This  is  an  extraordinarily  inter¬ 
esting  book  for  anyone  engaged 
in  publishing,  television,  radio,  mo¬ 
tion  pictures,  advertising  or  the 
theater.  The  jacket  says  it  is  ‘  the 
only  complete  book  on  privacy, 
slander,  libel,  copyright,  and  un¬ 
fair  competition  for  book,  maga¬ 
zine,  newspaper,  and  music 'pub¬ 
lishers;  television,  radio,  motion 
picture,  and  stage  producers;  lit- 
I  erary,  talent,  and  advertising 
agents;  writers,  composers,  actors, 
and  models.” 

I  After  having  read  the  book,  this 
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The  Nonmelting  Silicone  Insulating 
and  Waterproofing  Compound  that 
is  stoble  from— 70  to  over  400  f. 


Meets  all 
Requirements 
of  AN-C-128a 


Mert  wot«rr*p«llentfhan  porofDn,  Dow 
Corning  4  Silicone  Compound  it  highly 
retittont  to  oxygen,  ocone  and  deterio¬ 
ration  touted  by  corono  ditchorge. 

for  your  copy  of 
our  new  booklet  on  Dow  Corning  4 
Compound.  Addrett  Deportment  BD. 


MIDLAND,  MICHIGAN 


hot  tin  (iipped  .  .  .  fabricated  terminal  and  vent 
holes  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  Vht* 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  os  stock  sizes  and 
as  special  fabrications. 


also 

OLYMPIC 
Fabricated  cases 
End  shields 
Channel  frames 
Mounting 
brackets 


Dow  Cornirsg  4  oppl<«d  by  brwthirtg  to  AN  con- 
noctor  r»c»ptacl«  of  pitot's  ''jack  boa  prevonts 
inttrf«f«nce  cowscd  by  moisfwro  at  this  critical 
iwnction  in  oircraft  commomcotions  tystom. 


METAL  PRODUCTS  COMPANY,  INC 

PHILLIPSBURG,  N.  J. 


Dow  Corning  4  applied  by  brusKing  to  AN  con¬ 
nector  on  V.  H.  F.  Transmitter  Receiver  eactudes 
motsture  withowt  appreciable  change  in  resist¬ 
ance  ocross  properly  mated  pm  and  socket 
connectiom. 


j^ot  the  ^lecttonlei  Dnduittif 


Uit(,  lECIILC,  EAST  tO  IE«D  CAUilAtlOSt,  Ptiff  A  THIMIIE  STOP  tO  PIEVEST 
THIEAD  lAMAUSG.  AIE  FEATUIES  FOUSD  IS  FS  MICIOAinEI  SEAM  WHICS  HELP 
ESCISEEK  SPEED  UP  THEII  WOK  TSESE  ASO  MAST  OIHEI EEAIUIES  AIE  DESCIIUD 
IS  ISE  SEW  lULiniS  OS  FS  MICIOMHEI  SEAM,  OIIAISAIIE  OS  lEQOESt 


Arrows  show  where  Dow  Corning  4  is  used  on 
vorioble  inductarsce  roHers  in  o  Cotlins- 
Western  Electric  V.  H.  F.  Transmitter  Receiver 
to  Iwbricote,  minimise  resistorKe  ond  reduce 
leakage  tosses. 

Photos  courtesy  Broniff  Internotionol  Airways. 


WASHER  SPECIALISTS  for  nearly 
half-a-century.  Dies  in  stock  will 
produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom¬ 
ical.  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD  S  CATALOG  ON  FILE; 
write  for  it. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 
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close  temperature  control 
is  0  snap  with  STEVENS 


reviewer  is  astonished  that,  in  all 
his  years  in  the  publishing  busi¬ 
ness,  he  has  neither  been  sued  for 
all  he  is  worth,  nor,  conversely, 
has  found  opportunity  to  get  rich 
at  the  expense  of  someone  who 
has  invaded  his  privacy,  or  has 
defamed  him  by  libel  or  slander, 
or  has  engaged  in  unfair  competi¬ 
tion  with  him  or  violated  his  copy¬ 
rights.  For  the  risks  and  rights 
for  all  who  engage  in  any  aspect 
of  the  publishing  business  are 
many. 

The  first  part  deals  with  privacy 
(the  right  to  be  let  alone)  as  a 
fairly  recent  legal  right.  This  is 
followed  by  two  chapters  on  the 
subject  of  defamation,  many  chap¬ 
ters  dealing  with  the  problems  and 
legalities  of  copyright,  then  a  sec¬ 
tion  on  the  expanding  protection 
against  unfair  competition;  finally 
some  chapters  on  such  important 
matters  as  the  protection  of  com¬ 
mercial  ideas,  obscenity  and  cen¬ 
sorship,  protection  of  manuscripts 
and  rights  of  authors,  and  the  new 
problems  brought  up  by  television. 

The  book  is  distinctly  readable 
by  the  layman  for  there  are  few 
technical  terms  and  the  situations 
cited  are  backed  up  by  actual  cases 
so  that  the  reader  can  learn  by 
example.  It  should  be  useful  to 
lawyers,  legislators,  authors,  en¬ 
tertainers — all  who  live  by  the 
written  or  pictured  word,  by  mu¬ 
sical  composition  or  reproduction, 
by  list  compilation,  advertising — or 
by  any  artistic  endeavor.  It  is 
highly  recommended. — k.h. 


STYLE  203,  HERMETICALLY 
SEALED  TYPE  M 


STYLE  251,  STANDARD 
TYPE  M 


Thermo«tQtt  »hown  opproximot«ly 
full  til*.  OtK*r  d*tignt  ovotlobi*. 


APPUANCES  AND  APPARATUS 


ELECTRONIC  DEVICES  AND  AVIONIC  EQUIPMENT 
INSTRUMENTS  AND  DEVICES 


Stevens  Type  M*  thermostats  are  engineered 
for  compactness  .  .  .  lightness  .  .  .  close  tempera¬ 
ture  control.  Featuring  quick  make  and  break 
o{>eration,  fast  snap  of  bimetal  disc  and  series 
double-breaking  contacts  reduce  arcing  .  .  .  assure 
{X)sitive  On  and  Off. 

Bimetal  thermal  element  actuates  a  low-resist¬ 
ance  bridging  contact  disc  which  carries  current. 
Bimetal  disc  responds  only  to  temperature  of  con¬ 
trolled  device  or  air  surrounding  thermostat  .  .  . 
prevents  false  cycling  or  life-shortening  "jitters.” 

Foroperation  in  anyambient  from  -75°F  to  near¬ 
ly  600°F,  Stevens  Type  M  thermostats  are  avail¬ 
able  with  virtually  any  terminal  or  mounting  ar¬ 
rangement  in  standard  or  hermetically  sealed  types. 

Get  faster  response  .  .  .  closer  temperature  con¬ 
trol.  Specify  Stevens  Type  M  thermostats  for  your 
product — for  better  performance,  longer  life. 

A'47l> 

♦Patented 


Communication  Networks 
and  Lines 

By  Walter  J.  Crea.mer.  Harper  and 
Brothers,  New  York,  1951,  S5S  pages, 
$6.00. 

Designed  as  a  basic  text  for  engi¬ 
neering  students  in  the  communi¬ 
cations  option  on  an  upper  level, 
this  book  gives  a  thorough  treat¬ 
ment  of  networks  and  lines.  The 
first  eleven  chapters  deal  entirely 
with  networks  and  the  remaining 
eight  chapters  deal  with  cables  and 
open-wire  lines. 

The  author  a.ssumes  the  reader 
to  have  a  general  knowledge  of  ele¬ 
mentary  hyperbolic  function  theory 
as  well  as  telephone  apparatus  and 
s.vstems.  Numerous  sample  prob- 
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CAll,  WRITE  OR  WIRE  TODAY  EOR 
QUOTATIONS  ON  YOUR  REQUIREMENTS 


LABORATORY 
POWER  SUPPLY 


OPHAR 

COMPOUNDS 


•  Excallant  electronic  regulation, 

•  Two  independent  regulated  output! 
continuously  variable  0  to  42S  volts 
at  200  ma.  Positive  or  Neqotlve 
ground. 

•  0  to  42$  @  400  ma  li  the  two  sources 
are  combined. 

•  Stabilised  bias  supply  0  to  — 150 
volts. 

•  6.3V  AC  @  10  amps. 

•  low  Ripple  Voltage. 

•  Compact.  Fits  standard  rack. 

•  Moderately  Priced. 

WRITE  FOR  BULLETIN  B 

ALCO 

ELECTRONICS  MFC.  CO. 

102  Marston  St.  Lawrence,  Mats. 


Zophar  Woxes,  resins  ond  compounds  to  impregnate, 
dip,  seol,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285°  F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
I  or  fungus  resistant. 

\  Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  inc 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


A  NiW  COMPLETi  SERVICE  OH 


Field  Test  Positions  in  ! 

CALIFORNIA 
on  Guided  Missiles 

ENGINEERS 

Electronic 
Aeronautical 
I  Servomechanical 

Telemetering 
Mechanical 

TECHNICIANS 

Electronic 

Mechanical 

APPLY  NOW  for  this  long-term 
testing  program  to: 
niLD  VIST  DIRICTOR 
■III  AieCtAFT  CORPORATION 
NAVAl  AIR  MISSIll  VIST  CINTIR 
POINT  MUOU 

PORT  HUENIMI,  CAUIORNIA 


All  TYPES  OF 
CONSTRUCTION 
NOW  AVAIIABIE 
AT  low  COST 


INSTRUMENT 
CORP.  OP  AMERICA 


MOLDED  OR  FABRICATED  TYPES 
FOR  LOWEST  POSSIBLE  CpST 


\  Atsemblie*  of  the«e  types  can  be  supplied  at  low  cost. 
Quality  ts  the  highest  in  the  industry.  Dimensional 
accuracy  and  other  characteristics  are  excellent  and 
these  units  are  highly  recommended  for  instruments 
such  as  synchros. 


ONE  PIECE  ELECTRO  PLATED 
TYPES  FOR  EXTREME  ACCURACY 


Wherever  extreme  dimensional  preciston,  accu¬ 
rate  concentricity,  and  high  dielectric 'qualities  are 
required  the  electro-deposition  method  is  recom¬ 
mended  .  .  .  the  production  of  which  is  licensed 
under  an  exclusive  arrangement  with  the  Electro 
Tec  Corporation.  This  well-krumn  process  is  most 
satisfactory  for  miniatures  and  sub-miniaturea 
down  to  .033"  diameters. 

ULTRA  MODERN,  COST  REDUCING.  NEW  PRODUC¬ 
TION  PACILITIES-The  lott  word  ia  pleat,  equip- 
meat  end  skilled  pertennel  ere  greuped  Here  te 
^  ^  provide  foBt  delivery  et 

r  .  lowest  uait  cost. 

!5  - — 
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Advanced  engineering 
t  Volume  production 


lems  are  incorporated  in  the  text 
and  worked  out  completely.  Prob- 
lem.s  to  be  worked  by  the  student 
are  included  at  the  end  of  each 
chapter  but  no  answers  are  in¬ 
cluded,  thus  making  it  difficult  for 
the  student  who  must  study  with¬ 
out  the  aid  of  an  instructor. 

Subject  content  of  the  book  in¬ 
cludes  network  analysis;  problem.'^ 
in  the  design  of  filters,  attenuators 
and  equalizers;  network  synthesis; 
cables;  open-wire  circuits  at  audio 
and  carrier  frequencies  and  the 
high-frequency  lossless  line. 

The  book  should  prove  valuable 
as  a  reference  book  for  engineers 
in  the  field,  as  it  brings  together 
in  one  volume  material  of  the  type 
found  scattered  throughout  various 
texts  on  the  subject. 

All  the  necessary  supplementary 
materials,  including  tables  of  hy¬ 
perbolic  functions,  characteristics 
of  transmission  lines,  formulas  and 
charts  are  found  in  the  eight  ap¬ 
pendices  to  the  text. — R.K.J. 


Hifili  Frequency 
Transmission  Lines 

By  Willis  Jackson.  Methuen’it  Motto, 
graphs  on  Physical  Subjects,  John 
Wiley  and  Sons,  Inc.,  .\Vu’  York,  lO.il, 
1.52  pages,  TnC. 

This  book  is  the  third  unrevised 
printing  of  the  original  volume  first 
published  in  1945,  containing  sev¬ 
eral  conci.se  but  lucid  chapters  on 
basic  transmission  line  theory,  and 
a  brief  discussion  of  some  common 
applications  of  transmission  lines. 
It  incorporates  little  material  that 
cannot  be  found  in  other  texts,  and 
in  .scope  falls  somewhere  lietween 
a  theoretical  treatise,  and  a  hand¬ 
book. 

After  a  cursory  de.scription  of 
several  common  applications  of 
transmission  lines  at  high  frequen¬ 
cies,  the  author  continues  with  a 
clear  formulation  of  the  basic  trans¬ 
mission  line  equations  for  TEM 
mode  propagation,  and  discusses  the 
limitations  to  which  this  approxi¬ 
mate  theory  is  subject  at  high  fre¬ 
quencies.  The  propagation  charac¬ 
teristics  of  line’s  are  then  discussed, 
and  equations  for  computing  the 
various  parameters  of  coaxial  and 
two-wire  lines  are  given.  The  sig¬ 
nificance  of  the  pha.se  and  attenua¬ 
tion  constants  is  di.scussed,  and 


CHECK  LENKURT  as  a  reliable  source  of  well-engineered  fil¬ 
ters  in  quantities  as  large  as  you  wish  and  produced  on  a 
schedule  geared  to  your  delivery  requirements.  Lenkurt  has 
122,000  square  feet  of  productive  capacity  and  an  experienced 
group  of  more  than  900  people  working  on  this  type  of  equip¬ 
ment  continually. 


SEVENTEEN  YEARS  of  experience  in  high-grade  carrier  engi¬ 
neering  stands  behind  the  quality  of  every  component  and  the 
performance  of  each  filter.  Low-pass,  band-pass,  high-pass, 
band-rejection,  and  combination  filters  to  your  specifications, 
cased  as  required  or  hermetically  sealed  to  JAN  specifications. 


LET  LENKURT  QUOTE 


on  your  specific  needs  in  filters— also 
toroidal  coils,  powder-iron  cores,  variable  inductors,  and 
toroidal  transformers  made  by  Lenkurt  Electric  Company— 
largest  independent  manufacturer  of  telephone  toll-transmis¬ 
sion  equipment. 


LENKURT  ELECTRIC 
SALES  COMPANY 


San  Carlos  1,  California 
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the  first 
eompletely 
verified 
directory 


Here  at  Cofo-Coil... 


. . .  inlatleaT*  coil  winding  machinot  liko  Ihno  con  wind  up 
to  20  coils  at  a  timo.  Top  gualitr  paper  or  acetate  film  inter- 
u* **#  m'o'T*e  V  !rom  leaves  insure  a  high  dielectric  between  layers.  After  re- 
moval  from  these  machines,  the  coils  are  separated,  leads 
are  extracted,  and  the  colls  proceed  to  the  assembly  and  fin¬ 
ishing  operations.  Such  modem  production  facilities,  plus  35  years  of  experience, 
combine  to  make  Goto  Coils  the  first  choice  for  engineered  coils.  Coto-Coil  Company, 
65  Pavilion  Avenue.  Providence  5.  R.  I. 


Goto  Coils 


ELECTRONICS  — Woy,  1952 


BUYERS’ 

GUIDE 


COMING 


to  ail 


subscribers 


IN  JUNE 


the  I2th 


Annual 


electronics 


fm 


H 


Availabh  in  rubber^  neoprene  ond  pfatlic 


Toilorod  to  your  needs . . .  quolity  controlled  from 
start  to  finish.. .deodly  enemies  of  COtOeliViumt 
You  moke  the  electronic  products  and  we  will 
supply  the  dependable  connecting  ports. 

Also 

"NOFLAME-COR'^ 

Tbt  Television  Hookup  Wire 


SO  CliNreli 


WRi  CO.V  Mb 

N*w  Y»rii7.N.Y.  ^ 


.Mo<i€^l  SO'S ftma' 


Model  80-5''  Male 


jiVA' 


CONSTANT  RESISTANCE 
HIGH  POWER  RATING 


NEW  BOOKS  (centiDMd) 

equations  for  calculating  them  are 
included,  as  well  as  a  discussion  of 
optimum  coaxial  line  dimensions  for 
minimum  attenuation  and  maximum 
transmissible  power.  The  temper¬ 
ature  rise  in  solid  dielectric  lines 
due  to  power  transmission  is 
examined  briefly. 

The  behavior  of  terminated  lines 
is  treated,  with  a  discussion  of  the 
concepts  of  reflection  coeflicient  and 
VSWR.  Resonant  lines  are  dis¬ 
cussed,  along  with  equations  for 
calculating  input  impedance  and  Q 
values.  The  use  of  resonant  lines 
to  form  filters  and  to  measure  the 
characteristic  impedance  of  a  line 
is  described.  The  book  concludes 
with  a  chapter  on  impedance  trans¬ 
formations,  with  a  development  of 
the  necessary  equations  required  to 
produce  a  Smith  chart.  The  de¬ 
termination  of  propagation  con¬ 
stants  of  a  line  by  the  use  of  such  a 
chart  is  discussed,  as  well  as  the 
positioning  of  stub  lines  for  match¬ 
ing  purposes. — J.  C.  Gbeene,  Engi¬ 
neer,  Radar  Section,  Airborne  In- 
xtnnnentu  Laboratory. 


COAXIAL  LOAD  RESISTORS 

51.5  ohms  DC  to  4000  inc-5  watts  to  2500  watts 


Sii*  IH"  ■  dio. 

V*ry  fcofidy  in  fob  ond  production  toit. 
At  signal  gwnwrotor  IwYtls  and  bolow  S 
watts,  this  is  th«  lost  word  for  low  VSWR. 


The  conscani  resistance  (Low  VSWR)  of  the 
TERMALINE  resistor  make  it  the  ideal  dummy 
load  and  standard  resistor  at  UHF  and  VHP. 
Design  is  such  chat  normal  reactance  is  put  to 
work  producing  a  pure  resistance  over  an 
extremely  wide  frequency  range.  Acting  as  a 
'’bottomless  pic"  for  RF  energy,  thousands  of 
TERMALINE  units  are  in  daily  use  with  high 
frequency  transmitters. 

SIX  MODELS  AVAILABLE 

Model  Cont.  Power  Potirtg  Input  Connector 
f  80-SF  S  worn  UG-23R/U 

«aa-SM  s  wotu  uc-2iR/u 

iOA  20  wotti  UG-23I/U 

11  SO  watts  UG-23I/U 

ill  80  watts  UG-238/U 

•2  SOO  watts  Adaptor  to  fit  UG- 

•2C  2S00  watts  218/U  supplied. 

Other  odoptors  or  coble  assemblies  for  ony  stondord 
cooikal  line  ovoiloble. 

All  TERMALINE  units,  except  Model  82C.  are 
self-cooled  and  require  no  auxiliary  power 
Substantial  quantity  discounts. 

UT£ftATUR£  UPON  R£QU£5r 


THUMBNAIL  REVIEWS 


WXBIICISBS  de  RADIOEa^BCTRICITR 
By  S.  Albagll.  Gauthler-Vlllara.  55  Quai 
des  (frandes-Augustlna,  Paris  6,  Prance. 
72  pages.  81.80,  1952.  A  collection  (In 
French)  of  problems  and  sotutiona  relat* 
ing  to  lines,  antennaa  and  hyperfrequen¬ 
cies.  The  problems  are  practical  and 
range  from  the  use  of  a  line  to  mea.surt' 
impedance  to  a  problem  In  metaliic-len.s 
antennas. 

KEFKRENCK  TABLF^I  FOR  THERMO- 
<?0(!PLES.  Hy  iShenker,  Laurltzen,  Jr., 
and  Corrucclnl,  National  Bureau  of  Stand¬ 
ards.  Circular  No.  508,  May  7.  1951.  71 
pages.  35c,  Superintendent  of  Docun^ents, 
II.  S.  Government  Printing  Office.  Millt- 
xolts  versus  temperature  for  common 
commercial  thermocouples;  the  tables  In¬ 
corporating  recent  changes  In  electrical 
units  and  temperature. 

TRANSMITTING  VALVF:S.  By  .1.  P. 
HeylK)er  and  1*.  Zijlstra.  Philip.^.  Holland. 
Kl.sevier  Press  Inc.,  Houston  6.  Texas 
284  pages  Sfi.25.  1951.  Bo<ik  VII  in 

Philips'  Technical  Library  dealing  en¬ 
tirely  with  transmitting  pentodes,  tetrodes 
and  triodes  as  amplifiers,  oscillators,  and 
frequency  changers. 

HOW  TO  PASS  lipensf:  examina¬ 
tions,  3rd  edition.  By  Charles  E.  Drew, 
•lohii  Wiley  &  Sons,  Inc.,  New  York.  366 
page.s,  paperbound,  $4.50,  1952.  Elements 
1  through  6 :  questions  and  answers  to 
enable  the  reader  to  determine  If  he  has 
sufficient  knowledge  to  pass  the  com¬ 
mercial  operator  examinations.  Elements 
7  and  8  dealing  with  aircraft  radiotele¬ 
graph,  and  repair  and  maintenance  of 
r.adar  apparatus  are  not  Included. 

F'lTNDAMRNTALS  OF  F:LKCTR0NTCS 
AND  CONTROL.  By  Milton  G.  Young 
and  Harry  S.  Bueche,  University  of  Dela¬ 
ware.  Harper  &  Brothers.  New  York.  525 
pages.  16.00.  1952.  A  basic  text  designed 
for  electrical  and  non-electrical  engineer¬ 
ing  students,  and  of  practical  value  to 
practicing  engineers. 

PRACTICAL  INDUSTRIAL  ra^FXTTRON- 
ICS.  By  F.  A.  Annett.  Associate  editor. 
Potter.  McGraw-Hill,  381  pages,  $5.50, 
1952.  How  industrial  electronics  devices 
work ;  a  compilation  of  a  series  of  articles 
from  Power.  In  the  plainest  sort  of  lan¬ 
guage  for  the  non-electronic  man 


UCASTAT 


STIMSONnt 

REFLECTORS 


5)^  A  C  A 


ea-Uly  Tnoitnied 
in  any  position 


ACASTAT 


TIME  DELAY  RELAY  for  every  requirement 
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•  ELECTRONIC 
DESIGN  ENGINEERS 

•  TECHNICAL  WRITERS 

•  DESIGN  DRAnSMEN 

•  PHYSICISTS 


^^festii^ouse 

offers  you 
SECURITY  AND 
OPPORTUNITY 

EE’s  and  ME’s  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Arm 
Divisions  for  work  on: 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Miliury  Transmitters 

•  Specialized  Electronic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 

Chack  Thma  0aHtaii4bit  taaafWi: 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

Smd  muHi*  of  •xpatimc*  and  ada- 
catlon  fa;  Manager  of  Industrial 
Relations,  Westinghouse  Elec¬ 
tric  Corp.,  2319  Wilkens  Ave., 
Baltimore  3,  Md. 

If  you  ore  using  your  greotest  skill 
in  o  defensa  industry,  do  not  opply. 

you  CAN  BC  SURE...IF 

A^stinghouse 


ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO,  TELEVISION 
TUIES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wo  moke  Tronsfomiort,  Spot  and  Wiro  Butt  Woldora,  Wiro  Cutting 
Mochinos  and  500  other  items,  indispensoblo  in  your  production.  Eislor  Engi- 
neora  nro  constantly  developing  New  Equipment.  If  you  prefer  your  own 
detigna,  let  ut  build  them  for  you.  Write  to  Charles  Eisler  who  hot  served 
The  Industry  over  30  years. 


EISLER  ENGINEERING  COa,  InCa  i:iVw.^H^'3!':i'^ 


FOR  QUALITY  •QUANTITY- 


QUICKLY 


•ICIFT 


BABE 


UG  88  U  UG  290  U 
UG  26p  U 


RADIO  FREQUENCY 
CONNECTORS 

•  Dage  specializes  in  the  manufacture 
of  the  finest  in  Type  BNC,  Type  N  and 
special  radio  frequency  connectors. 
Your  requirements  for  radio  frequency 
connectors  will  be  met  quickly  and  ef¬ 
ficiently  by  Dage.  All  Dage  connectors 
are  manufactured  in  strict  accordance 
with  military  specifications.  Write  Dage 
today.  4- 


BABE 


DAGE  ELECTRIC  COMPANY,  INC. 

63  North  $gc»nU  Stroot  •  ft«*ch  Grewt.  Indionc 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .123"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  St.,  Nework  3,  N.  J. 
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This  selected  troup  cf  18  ot  the  most  frequently  used 
connectors  in  the  BNC  series  is  a  sure  fire  solution  to 
your  connector  problems! 

No  more  loss  of  vital  time  rummaging  tor  the  proper 
fitting,  no  more  drafting  room  puzties  concerning  dimen¬ 
sions  and  perspective,  no  more  makeshift  connections  in 
any  department! 

Here,  in  this  "BNC  "  Kit.  is  the  connector 

you  want,  when  you  want  it.  One  single,  f  ■  ■  A  i 

dependable,  source  of  supply,  always  handy  ^11^ 

for  practical  application!  ^  W 

For  your  convenience  in  the  future — ORDER  V  _  •  I 

NOW!  U  vr 


THlS&ttL 


HEXAGON  ELECTRIC  CO. 

j|fcw.  CLAY  AVE.,  ROSELLE  PARK.  NEW  JERSEY 


WCTOR  KIT 


BACKTALK 


If  Of 

Research  Uberateries 
Develepment  Uberateries 
Product  Enfineers 
Design  Eniineers 
.Field  Testing 

Uberatery  Testing 
V  ^4  Inspection  Depts. 

■  I  Prototype  Design 

Draftsmen 

.i  Model  Shops 


KIT  INCLUDES 


plus  — 

•  Heavy-duty,  3-binge, 
Incite  utility  case, 
with  UG  JAN  numbers 
stamped  on  case  far 
easy  identificatisn. 

•  Description  and  In- 
struction  Sheet 

Other  Coaxial  Connec¬ 
tor  Series  in  stock. 
Immediate  delivery. 


this  outstanding  line  of 
electric  soldering  irons  - 


Aiijr.  1951,  by  Profe.<«aor  Jordan  J. 
Baruch.  The  article  incorrectly 
claims  that  a  conventional  power 
supply  circuit  (Fipr.  1  of  oriRinal 
article,  reproduced  below  1  ha.s  the 


-  specified  by  the  big  names 
for  the  TOUGH  jobs* 

if  MINNEAPOLIS  HONEYWELL 

★  RADIO  CORP.  OF  AMERICA  , 

★  STROMBERG-CARLSON  J 

★  WESTERN  ELECTRIC  X 

★  WESTINGHOUSE  X 

★  EMERSON  X  J 

★  KAISER 

★  BENDIX 

★  SPERRY,  -// 


Here's  the  famous 


These  irons  feature  bet* 
ter  balance  for  reduced 
operator  fatifue.  Effi¬ 
ciency  it  stepped  up,  and 
quality  of  work  is  im¬ 
proved.  The  ideal 
iron  for  inaccessible 
and  intricate  jobs. 


FIG.  1 — Original  circuit  «hown  by 
Baruch  in  Aug.  1951  Article 
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NAVY  42B9C 


DOLIN  MCTAL  PIOOUCTS.  INC 

131  LEXINGTON  AVt  BROOKLYN  16  N  Y 


thiH  centrally  located  plant. 
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RUNZ 


PERFECTION  THROUGH  INSPECTION 


IN  EVERY  DANO  COIL 


intpection  jna  testing!  No  Dano  coil  can  be  "shipped  out" 
unless  it  passes  methiKiical  testing!  and  inspection  in  all  vital 
staftes  of  production  operations.  That's  why  you  can  always 
be  sure  of  perfect  performance  in  every  Dano  coil. 


MISSILE 


•  Form  Wound 

•  Popor  Section 

•  Acotato  Bobbin 

•  Bokolite  Bobbin 

•  Cotton  Intorwoovo 

•  Coils  for  High 
Tempo  roturo 
Applicotions 


ENGINEERS  and  TECHNICIANS 

for 

FIELD  TEST  POSITIONS 


THE  DANO  ELECTRIC  CO 


ALSO, 

TKANSFORMtKS 
MADE  TO  ORDCR 


MAIN  ST.,  WINSTED,  CONN 


NEW  MEXICO 

Tho  Land  of  Cnchantmont 


SPECIFICATION  NAVY  SPARE  PARTS  BOXES 


Guidance 
Flight  Testing 
Servomechanisms 
Telemetering 
Test  Equipment 

Airborne  Electronics  Equipment 

* 

IDEAL  WOIKINO  CONDITIONS 

WRITE:  FIELD  nsT  director 

P.  O.  BOX  391 

HOUOMAN  AIR  FORCE  BASE 
NEW  MEXICO 


JAN-B-233 


AtOly  available  to  you . 

without  costly  sub<ontracting  problems 


AT  PUBLISHED  PRKfS 


Ym  cm  DEPEND  OH  DOLIN  imt  M  do 
many  of  tlio  maior  Navy  Primo  Cmtractecc 
(nooHoaenatk  beaa*.  tool).  Simply  ardac 
Hiam  by  iteck  mimbar. 


WRITE  FOR  SIZE  AND  PRICE  CHART 


BEL 


CORPORITIO 


IxillUel  IT  ULTRASONIC  SPECTRUM 

wiRisycoRD  *  — 


Science 


Units  (or  immediate  shipment: 

1 ,000  to  30,000  ohm  ranse. 

Special  resistance  values  made  to  order. 


NOTHELFER 


WINDING  LABORATORIES 

9  ALBERMARLE  AVE. 


TRENTON  3,  N.  I 


remarkable  feature  of  negative 
inner  resiatance!  This  letter  will 
disprove  the  mathematical  analysis 
given,  and  associated  claims  such 
as:  (A)  “  .  .  .  for  the  zero-imped¬ 
ance  condition,  the  amplifier  tube 
V,  should  be  operated  in  the  region 
of  negative  resistance.”;  (B)  that 
magically,  for  this  reason,  the 
entire  power  supply  appears  with 
negative  resistance;  (C)  “  .  .  .  the 
negative  resistance  characteristic 
required  of  can  often  be  obtained 
through  the  suitable  use  of  a  pen¬ 
tode  such  a.s  the  6SJ7”  (Fig.  2  of 
the  original  article). 

A  rigid  analysis,  in  which  the 
network  theory  is  based  on  clearly 
formulated  definitions  and  a  simple 
and  correct  sign  concept,  both 
noticeably  missing  in  the  original 
paper,  proves  that:  (a)  there  is  no 
such  thing  as  a  region  of  negative 
plate  resiatance  for  V, — the  plate 
resistance  being  positive  and  a  con¬ 
stant;  (b)  the  conclusion  in  A 
above  is  erroneous,  thus  the  con¬ 
clusion  in  B  is  erroneous,  the  loose 
handling  of  signs  and  circuit  theory 
finally  leading  the  author  to  the 
wrong  sign  on  the  inner  impedance; 
(c)  one  basic  principle  in  electron¬ 
ics  has  been  mi.staken  for  another, 
for  the  mathematical  analysis  of 
the  circuit  in  Fig.  1  does  not  apply 
to  the  pentode  in  Fig.  2  or  vice 
versa.’ 

On  one  hand  Dr.  Baruch’s  deriva¬ 
tion  equates  tran.sconductance 
and  dynamic  transconductance,  al¬ 
though  the  Barkhau.sen  formula 
in  the  latter  case’  is  a  =  (r, 
Ri)9mt,  not  a  =  r,.flr„.  On  the  other 
hand,  rigorous  treatment  of  details 
leads  Dr.  Baruch  to  the  false  con¬ 
clusion  that  extension  of  the  analy¬ 
sis  to  the  potential  divider  Ri.r„ 
suddenly  introduces  a  180-degree 
pha.se  .shift. 

To  clarify  this  point  we  will  use 
the  simplifying  notation  v  =  r,,/ 
(r„  +  Ri),  k  =  RJ(R,  +  R,),  and 
A  =  —i3.,R,./(r„  +  Rl),  where  ti 
and  k  represent  voltage  divisions, 
and  A  repre.sents  the  voltage  gain 
in  F,  when  its  output  voltage  is 
counted  positive  upwards.  If  + 
e,  sends  a  current  +  i.  into  the 
power  supply,  the  approximate  out¬ 
put  impedance  should  become 
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iOtO  IQUIPMINT  DIVISION 

THE  GEORGE  W.  BORG  CORPORATiON 

-  JANISVILII  •  WISCONSIN 
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WirinaFitu^ 
in  America  f 

ISO  laodlng  Qactrlcol  0 
Momrfactwrert  think  to 


Ar*  YOU  getting  less 
than  the  best? 


il^'"‘lV^0cSvs^ 


for  oil  Eloctrkol  Prodocts 
COMTtnNT  INGINIillHO 
MnNDAM.1  $MVICI 
OUAAANTECD  QUAUTT 
iOWIK  COST  TO  YOU 

UNinO  MANUFACTURING 
A  SiRVICf  ca 


MICRODIAL 


TEN  TURN-COUNTING  DIAL 


Mkrodiol  is  coMpeiod  ol  two  coACtn* 
tricoliy  moiinlod  dioli  .  .  .  on*  fot 
eounlinf  increments  ol  eock  tvm  ond 
Hie  other  lor  coontinf  toms.  The  in- 
cremenlol  diol  has  100  eqitol  divisions 
and  is  attached  rifidly  to  the  shoH  so 
there  is  no  bocklosh  Thws  the  conloct 
position  is.indkoted  to  on  indexed 
occurocy  of  1  port  w  1000.  Rototion 
is  continwoes  in  either  direction.  There 
ore  no  stops  on  the  Mkrodiol  ossembly 

C  O  M  AA  CT  •••  Mkrodiol  has  some 
O.D.  os  Mkropot .  .  .  t*a«ires  no  more 
panel  spoce. 

CklAR  RIADINO  ...  Forced  lost- 
reodint  tests  showed  only  1/tOth  os 
many  errors  with  Mkrodiol  open  win* 
dow  os  with  next  most  lefibl*  dial. 
Turn  counter  dislinauithes  between  0 
ond  10  turn  reodinfs,  ond  occelerotes 
to  ovoid  conKision  on  reodinfS  near 
intefrol  turns.  Precise  reodinfs  ore 
mode  hem  lorfer  diol  with  maximum 
seporotion  el  froduotions  ond  wide 
onfle  visibility. 

CONVINIINT.  .  .  delivered  com¬ 
pletely  ossembled  with  dials  syn¬ 
chronised.  Eosily  mounted  In  o  lew 
seconds.  AM  diols  may  be  locked. 


MIcfodM  . . .  tiifn  coimtlni  dial.  primorUy  d— ifod  hr 
M  OA  aoy  molMloni  dietet  bauhf  too  ttaoe  or  ton. 


■  ORO  IQUIPMINT  DIVISION 

THE  GEORtiE  W.  BORG  CORPORATiOX 

JANISVILLl  •  WISCONSIN 


DOUBLE  BARREL 
ADVERTISING 

Advertieins  men  ofree— to  do  o  complete 
odvertieinc  job  you  need  the  double  effect 
of  both  Display  Advertisinc  and  Direct 

Man. 

Ditplay  Advertising  keept  your  name 
before  the  public  and  builds  prestige. 

Direct  Mail  supplements  your  Display 
Advertising.  It  pin-points  your  message 
right  to  the  executive  you  want  to  reach 
^tbe  person  who  buys  or  influences  the 
purchases. 

la  view  of  present  day  difficulties  in 
maiDtAtning  your  own  mailing  lists,  our 
cflkient  personalixed  service  is  particularly 
iaaportant  in  securing  the  comprehensive 
oiArket  coverage  you  need  and  want. 

Ask  for  more  detailed  information  to¬ 
day.  You’ll  be  surprised  at  the  low  over¬ 
all  coat  and  the  tested  effectiveness  of 
thae  hand-picked  selections. 


UcCrow-Hill  Publishing  Co.,  Inc. 

no  W»t  42nd  SI.,  N,w  Ywh  It,  N.  T. 


FM  MODULATION 
METER  Type  205 


The  lotMt  in  Lompkin  measuring  equipment  ior 
the  mobile  radio  field.  Meoaurea  moximum  daeia. 
tion  due  to  modulation  oi  FM  tranamittera.  Saliant 
iacta:  indicatea  peaka  on  voica  modulotion,  up  to 
25  Kc.  Continuoualy  tunabla,  25  to  200  Me.  Takea 
leaa  than  a  minula  to  aet  up.  At  14  Iba.  weight  ia 
aoay  to  carry.  Prico  $240.00. 

Also  availabla.  th#  naw  Tvm  lOS-B  Miciomatar  Fraquaney  Malar:  afforda  complata  cantar- 
fraquaocy  naoauxananta.  0.1  to  17$  Me.,  with  oceurocy  el  0.0025%;  on  axcallaot  companioo 
unit  tor  tha  20$.  Waight  13  Ibt.,  Prica  1220.00. 

WRITE  TO:  INSTRUMENTS  DIVISION 


LAMPKIN  LABORATORIES,  INC. 

BRADENTON,  FLORIDA 


DIGITAL  COMPUTER  ENGINEERS 

ELECTRICAL  ENGINEERS  and  PHYSICISTS 

needed  ior  circuit  deaiqn  and  development.  Engineera  and 
Phyalciiti  with  1  to  4  yean  axpatienca  in  pulse  drcuha,  pulae 
handling  techniques,  and  systems  dsvelopmsnt.  Openings  also 
tor  reesnt  graduates. 


RspUcs  strictly  con. 
fidential 


•  interviews  arranged 
at  our  expense 


0 

Lsodsrs  in  His  Osvslopment  et  Digital  Cemputsra 
1t02  W.  Mlnnetietio.  St.  Pout  4,  Miee.  •  "Yee  Will  fnioy  Uvieg  in  Minnesete" 
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THI  ONIT  COAST  TO  COAST  IIICTRONICS  DISTKItUTOII 


Allentown,  Pa.  Easton.  Pa 

Ills  Hamilton  St  925  Northampton  St 

Phone  3-7441  Phone  4259 


Newark.  N.  J. 
114  Hudson  St. 
MArket  3  4005 


New  York  City  Los  Angeles 
66  Oey  St.  911  S.  Grand  Ave. 

Dlgby  9  3050  TRinity  7311 


Try  Rentier  for  Service-Tested 
**Hard-to-Get”  Components^ 


BACKTALK 


(continued) 


neglecting  the  influence  of  Rti, 
on  the  grid  of  V,  (n  =  0),  and 
temporarily  allowing  a,  >  >  1,  we 
obtain 


The  arrows  above  indicate  that 
we  are  interested  in  conditions 
under  which  Z.  goes  to  zero.  One 
such  condition  is  from  Eq.  2  where 
r,,  =  —R,.  This  does  not  mean  that 
the  circuit  is  able  to  produce  zero 
inner  impedance  this  svay.  It  only 
means  that  if  some  other  circuit 
existed,  which  Eq.  2  described,  and 
r,,  =  —Ri.  This  does  not  mean  that 
circuit  could  be  made  negative,  the 
desired  condition  of  Z.  =  0  would 
obtain.  Thus  this  solution  is 
purely  academic.  The  same  reason¬ 
ing  applies  to  the  more  complete 
Eq.  1,  including  the  potential  di¬ 
vider  In  setting  the  numer¬ 

ator  of  Eq.  1  equal  to  zero.  Dr. 
Baruch’s  derivation  fails,  however, 
to  draw  the  above  stated  logical 
conclusion,  and  for  some  reason  pro¬ 
ceeds  to  solve  for  r„  instead  of  r^, 
obtaining 

r„  =  -  -H  (3) 

and  stating,  erroneously,  that  the 
minus  sign  means  that  the  plate 
resistance  r„  is  negative  and, 
mysteriously,  that  the  entire  power 
supply  from  now  on  has  negative 
resistance. 

Since  the  circuit  in  Fig.  1  has 
no  means  for  making  either  r„  or 
r„  negative,  no  conclusion  whatso¬ 
ever  that  the  power  supply  has  neg¬ 
ative  resistance  can  be  correctly 
drawn  from  Eq.  3,  which  in  the 
original  paper  is  Eq.  6. 

To  avoid  the  dead-end  Dr. 
Baruch’s  analysis  leads  us  to,  let 
us  re-examine  Eq.  1  and  Eq.  2,  and 
instead  of  letting  the  numerator  go 
to  zero,  have  the  denominator  go 
'  to  infinity.  The  desired  limit  is 
now  simply  expressed  as  kA  =  oo, 

;  and  there  are  no  confusing  negative 
1  resistances  involved  anywhere.  For 
a  given  fc  the  condition  for  Z.  =  0 
is  A  =  ac,  which  is  impossible. 
Therefore,  Z.  can  never  become 
zero;  nor  can  the  inner  resisance 
ever  become  negative. 

From  the  concept  of  a  cathode- 
follower  circuit  with  inserted  plate 
impedance  the  truly  obtained  inner 
impedance  is  quickly  derived  as 


“..!nrd.ndman«f-«t»r.a 
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IMM  182  MAGNETIC  MODULATOR 


A  balanced  magnetic 
modulator,  designed  to 
convert  D.  C.  signals 
into  400 
cycle  signals 
of  corre¬ 
sponding  am¬ 
plitude  and 
phase  sense. 


For  conversion  of  o  D.  C.  Signol  into  o  modulated  corrier,  where  long  life  and  reliability 
ore  important,  as  in  power  and  instrument  servos.  Modulator  output  moy  be  omplified 
to  drive  the  control  phase  of  a  two  phase  servo  motor. 

Low  Level  exciting  currents  and  voltoges  used  produce  little  noticeable  temperature 
rise  above  the  ambient  temperature. 


Sixe-  1-3/32  X  1-3/32  X  2-1/8  in.  Output  impedance  -  10,000  ohms. 

Weight  —  4  oz.  Nominal  input  signal  —  40  microamps. 

Temp,  rise  —  negligible  Nominal  output  volts  —  0.9  volts 

Life  —  10,000  hr.  min.  Output  at  null  —  10  mv.  rms.  max. 

Input  res.  —  2,000  ohms.  Output  phase  —  0  or  180  ±  5  deg. 

Harmonic  Distortion  —  Less  than  10%,  above  0.1V  output 
Your  specifications  will  receive  the  prompt  ottention  of  our  engineering  department. 
Control  systems  for  automatic  flight,  fire  control,  guided  missiles,  nuclear  applications, 
antennas  and  gun  turrets,  commercial  power  amplifiers,  and  production  machinery. 


G€N€RAC 

135  Bloomfield  Ave. 


^MAGNETICS 

•loamfleM,  N.  J. 


Bloomfield  2-3400 


This  unit  is  represen-  | 
totive  of  one  of  the 
types  we  supply.  The 
mojority  of  D  C.  power 
supplies  we  manufac¬ 
ture  are  desi9ned  to 


power  supplies  now 
in  service  ottest  to 
the  quality  and  dura¬ 
bility  of  our  equip- 


Quofof  ions 
Promptly  Furnished. 


Production  and  laboratory  testing  of  D.C.  apparatus 
A.C.  power  lines,  allowing  continuous  variation 
of  D.C.  voltage  and  current  to  simulate  changing 
battery  or  line  voltage 
conditions. 


•  High  current  selenium  recti¬ 
fier  plate  power  supplies. 

•  Commercial  operation  of 
D.C.  motors,  dynamotors,  vibra¬ 
tor  power  packs,  relays  and 
other  devices  which  require 
DC. 

•  Replacing  storage  or  primory 
batteries. 

•  Battery  charging. 

•  Electrolytic  processing  and 
electroploting. 

•  Life  testing  of  battery  ope¬ 
rated  equipment. 


MODEL  SV-30-20 


INPUT:  1 17V,  60  cycle,  single 
phose 


CONTROLS:  Fowerstat,  Heinc- 

monn  mognetic  circuit  bregker, 
Klixon  tbF'rmal  circuit  breaker 
4"  rectangukir  voltmeter  ond 
ommeter  occurate  to  2%,  neon 
pilot  light,  5  woy  binding  posts 
for  output. 

SV-30-20  full  wove  rect 

DC . $260.00 

SF-30-20  3%  ripple  $300.00 
SA-30.20  0.4%  ripple... $345.00 


MODEL  RECTIFIER  CORPORATION 

557  Rogers  Ave.,  B’klyn-  25,  N.  Y. 


BACKTALK  (continiitd) 

approximately  equal  to 
which  may  be  a  fraction  of  an  ohm 
but,  as  seen,  always  positive. 
Haruch’s  equally  erroneous  second 
derivation  of  Eq.  1  brings  up  the 
j  fact  that  F,  may  be  interpreted  as 
i  a  negative  resistance  in  series  with 
1  R,.  The  correct  value  is,  however, 
i  r.  =  R,  —  Z,  with  the  net  resist- 
!  ance  (R,  —  r.)  always  positive. 

The  circuit  actually  may  pro- 
I  duce  negative  power  .supply  re- 
i  sistance,  not  in  accordance  with  the 
believed  theory,  but  in  accordance 
I  with  the  entirely  different  theory 
of  double-control-grid  injection,  to 
I  the  writer’s  knowledge  fir.st  pub- 
i  lished  by  Hickman  and  Hunt, 
j  Harvard  University,  in  1939.*  Thus 
j  the  screen-grid  circuit  contributed 
i  by  Baruch  is  12  years  old.  The 
;  feedback  circuit  phase  shift  caused 
i  by  the  particular  screen-grid  feed, 
tube  F,,  is  the  true  and  logical 
I  rea.son,  as  explained  in  1939,  for 
the  actual  appearance  of  power 
;  supply  negative  resistance,  not 
I  some  sort  of  “Negative  plate  resist- 
'  ance”  in  the  voltage  control  tube  F,. 

Dr.  Harry  Stockman 

Waithtim.  Mrus. 

References 

(1)  R.  W.  Hickman  and  F.  V.  Hunt, 
On  Electronic  Voltage  Stabllicers.  Rev. 
Sci.  Inntr..  16,  Jan.  1939. 

(2)  H.  Stockman.  Signs  of  Voltageg  and 
Currents  In  Vacuum  Tube  Circuit*,  Com- 
muitfcattono,  Feb.  1944. 


Re-rebuttal 

Dear  Sirs: 

This  might  be  titled  "Re-rebuttal” 
i  for  the  “Cathode  Follower  Loud- 
j  speaker  Coupling”  discussion.*'*’* 
May  I  call  your  attention  to  some 
remarks  by  Irving  Langmuir  in  the 
current  GE  advertisement  “What 
I  GE  people  are  saying”  and  also  to 
an  article  by  H.  B.  Phillipps  in  the 
Technology  Review  for  June  1948, 

I  as  familiarity  with  at  least  one  of 
these  is  germane  to  what  follows. 

!  It  is  very  comforting  to  know 
that  one  lives  in  a  society  which,  at 
least  electronically  speaking,  per- 
!  mits  such  wild  excursions  as  that  of 
I  the  subject  article,  for  this  is 
!  clearly  what  pays  off.  What  both 
j  Messrs.  Langmuir  and  Phillipps 
I  failed  to  point  out,  presumable  be- 
1  cause  it  is  so  self  evident,  is  that 
I  individual  freedom  is  only  a  good 
;  idea  if  or  w’hen  there  is  available 
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Where  required,  these  filters  can  be  manufactured  to 
hold  very  close  phase  shift  tolerances  and  close  output 
requirements  over  wide  temperature  ranges. 


Wrif«  for  comp/tf«  catalog  on  this 
and  other  Acme  stondord  and  custom 
designed  electronic  products. 
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BACKTALK 


(continued) 


means  for  determining  which  wild 
excursion  was  wise  and  which 
turned  out  to  be  a  waste  of  time 
and  money. 

Can’t  we  somehow  keep  this  sub¬ 
ject  warm  long  enough  to  forget 
about  trying  to  prove  that  a  $782 
cathode  follower  is  better  than  a  $15 
transformer  and  try  to  steer  some 
of  this  energy  into  loudspeaker 
design.  Something  truly  revolu¬ 
tionary  might  easily  alter  the  whole 
course  of  radio,  f-m,  tv  and  elec¬ 
tronics.  For  the  better,  1  might 
add. 

Benjamin  B.  Drisko 

Jlinffham,  Mfasi^achuArtfit 

P.  S.  If  the  authors  of  the  subject 
article  will  pick  up  the  sound 
emitted  by  their  plaything  when  it 
is  held  “at  a  half  inch  displacement 
with  a  suitable  d-c  signal’”  with  a 
microphone  who.se  frequency  re- 
.sponse  is  flat  from  0  to  20,000  cps 
and  examine  its  output  they  may 
get  some  clues  as  to  why  the 
subjectively  heard  sounds  depart 
noticeably  from  those  of  the  instru¬ 
ment  being  reproduced. 


References 

(1)  K.  W.  Fleti-her  and  S,  F.  Tooke, 
rathode-Follower  IxMidspeak^r  <'oupllnff. 
f^LECTTRONICfl,  p  118.  XOV.  1951. 

(2)  William  I...  llatton  and  Rotw^rt  A. 
Rapuano.  How  HIph  The  Fidelity.  Elkc- 
THONica.  Hncktalk,  p  18.  Mar.  1952 

(3)  Ewan  W.  Fletcher  and  f^tuart  P. 
Cooke,  Authors’  Reluittal.  1*XicctroniC8, 
ftacktalk,  p  420,  Mar.  19.52. 

(FMitor’s  Note:  We  Rratefully  accept  Mr. 
Drisko’s  suKjfestlon  for  titling  hU»  letter. 
We  have  received  a  number  of  letters  re- 
RardinK  the  cathode-follower  loudspeaker 
(‘oupling  article  and  the  discu.sslon 
printed  In  Backtalk  pertalnlnf?  to  It  Judir* 
Inpr  by  this  voluntary  dl.splay  of  interest, 
we  feel  safe  In  assuring  Mr.  Drisko  that 
the  subject  will  be  kept  warm — If  not, 
sizzlinR — by  the  readers  of  HtwynioNics. 
At  present,  the  audio  boys  seem  to  have 
the  lead  with  their  endor.sements  of 
Fletcher  and  Cooke’s  work.) 


Hah! 

Df.ar  Sirs: 

The  voltmeter  circuit  described 
by  M.  G.  Scroggie  (Electronics, 
Dec.  1951,  p  142)  is  an  exceedingly 
good  one.  In  view  of  the  following 
facts:  (1)  I  published  a  description 
of  a  similar  circuit  in  Electronics 
in  April  1951  (p  181),  (2)  Mr. 
Scroggie  failed  to  reference  that 
article,  and  (3)  Wireless  World  has 
printed  more  than  one  adverse  criti¬ 
cism  of  U.  S.  writers  for  failing  to 
reference  British  publications,  I 
wi.sh  to  make  the  following  remark : 
Hah! 

Lawrence  Fleming 
Falls  Church,  Virginia 
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out  ieoo«M  iomsiMWT  weaupef  swMmIp. 


Searchlight  Section 


EMPLOYMENT: 

BUSINESS; 


Chstified  Ad*«ftiting 

OPPORTUNITIES 


:USED  OR  RESALE 


UNDISPLAYED  - RATES -  DISPLAYED 

$1.50  e  line.  Stuuijiuiii  .t  tiites.  To  figure  etiveotse  cepuble  onljr  lo  DUplayed  Style. 

peyaent  eount  9  iTtrage  worde  u  •  line.  IndMdutl  flpeeer  with  border  rulee  for  proalsent 

Bmpl«pmeni  H  onied  d  /ndNtdeel  SetilMg  Oyyerfwiits  dlipUy  of  edrertlMaeoti. 

rate  le  one-belf  of  ebere  rate,  payable  la  adraoee.  The  adrertliiog  rate  U  $14.00  per  Inch  for  all 
Bne  .Veinbere— ofBeee  eount  aa  one  line.  adrenltlnt  appearing  on  other  Chaa  s  eanlrart 

Oieeeani  of  10%  If  full  payment  ta  made  In  advance  baaU.  Contract  ratea  quoted  on  raajiaat. 

for  4  eoneecutira  tiuertiona.  da  adeerlieia#  iaek  la  meaaared  vertkaily  on 

Bquipmtni  ITealed  or  Per  Me  ideertiraaieata  ae-  one  eoiuns.  t  coluBna — 10  inrhea  ta  a  gaga. 

.New  .VdsertiwinentY  rK'eisi-rl  at  ttie  N.  Y.  oflli'e.  330  W.  41  Nt..  N.  Y.  36.  hv  2nd  aiU  appear  In  the 
June  Iseue  <mb>ect  to  xpace  Umltatioa«. 

Tba  publiaber  cannot  accept  adrertlilnf  la  the  Searchllgbt  Section  which  llata  the  nasMa  of  the  nanafealiitara 
of  laalstors,  capaeltora,  rhcoatala,  a^  potenttoBatara  or  other  namae  dealtned  to  daa^ba  eueh  produeta. 


RBPLIBS  f Bo9  So.):  Addref$  to  offiie  neareit  you 
SBW  YORK:  SSO  W.  4tad  Bt.  (S9) 

CHWAGO:  StO  .V.  Mirkiffon  Ave.  (tl) 

BAS  FRASCISCO:  66  Pont  8t.  (i) 


M  PtWCf  n.  •  aUSNNK  M.  N.  Y. 


POSmON  VACANT  I 

WANTED— EIJ5CTRONIC  Laboratory  Tech¬ 
nician.  Muat  have  broad  experience  In  circuit 
development  and  Inetrumentation.  Only  thor¬ 
oughly  qualified  man  need  apply.  Fupervieory 
ability  eaaential.  Salary  commensurate  with 
ability.  Write  The  Superior  Electric  Company. 
Drlato),  Connecticut. 

IMPLOYMINT  SinVICi  < 

SALARIED  PERSONNEU  $3,000-929.000.  This 
conddentlal  service  eatabliahed  1920.  la 
geared  to  needs  of  high  grade  men  who  seek  a 
change  of  connection  under  conditions  assuring, 
if  employed,  full  protection  to  present  position. 
Send  name  and  address  only  for  details.  Per¬ 
sonal  consultation  Invited.  Jlra  Thayer  Jen¬ 
nings.  Dept.  L.  241  Lirange  St..  New  Haven. 


POSITIONS  WANT  to 

CHIEF  ENGINEER.  M.S..  Heavy  govmt.  exp. 

communications  and  Test  equipment,  avsll- 
sble  for  West  Coast  or  New  York  area.  PW- 
3470.  Electronics. 

PROJEirr  ENGINEER,  Electronic.  BSEE,  S 
years  design,  development  A  application  pre¬ 
cision  electronic,  electrical  Industrial  controls 
A  instruments.  Thoroughly  versed  In  circuitry 
A  components.  Desire  challenging  poaltlon  of 
j  responsibility  in  Southwest.  PW-3918,  Elec- 
j  tronlcs. 

I  SiLLING  OPPOkTUNITItS  WANTiO  j 

1  REGISTERED  ELECTRICAL  Engineer  with 
years  of  experience  wishes  to  represent  man- 
I  ufacturer.  In  the  southeast,  which  is  an  Increas- 
I  ingly  active  electronic  field.  Headquarters  In 
I  Atlanta.  RA-3870,  Electronics. 

I  SALES  ENGINEER  Handling  one  Item  in- 
j  strument  field  deslrea  one  additional  product 
for  promotion.  Excellent  contacts  N.T.  N.J.  L.I. 

I  RA-3778,  Electronl<*s. _ _ 

BUSINnS  OPPORTUNITY 

Wanted.  Manufacturer  now  engaged  i 

in  Defense  Work  is  looking  for  a  product  that  | 
can  be  sold  In  normal  tlmea  Will  consider  pur-  | 
chase  of  Patentrights  A  tools  of  going  concern  ' 
now  manufacturing  electronic  components  or 
assemblies.  RO-3822,  Electronics. 


Consult  John  Michel. 

Registered  Patent  .Attorney,  speclalixing  In 
Electronics.  15  Park  Row.  New  York  38.  N.  Y. 
Tel.  CO-7-9034. 


WANTED 

WE  NEED  YOUR  SURPLUS 
ELECTRONIC  COMPONENTS 
OR  EQUIPMENT 

WE  PAY  TOP  $$$$$$  FOR: 


Radio  ComponoBts 

lastrumsats 

Roloys 

TubM 

Sinai  Corps 
equipnont 
Rocoivors 
Tronsmittors 
TolovUiott 
CompoBoats 


Wif#  4  Coblo 
Solsyas  or 
Syachros 
AuIostbs 
Motors  or 
Goaorertors 
TraasiorBsors, 
Air  Cootod 
Tost  Equlpmoat 


ovoilablo  with  lowogt  ptiom  aad  eoadl- 
tioa  or  ploeo  our  aomo  on  yoar  motW 
lag  list  to  rocotvo  oay  Usttags  yo« 
may  issuo. 

TECHNICAL  MATERIALS 
COMPANY 

104  PMrl  StfMt  lartaa  10,  Mom. 


TUBE  REBUILDING 

Lsfi  TrsMitthg  id  Povir  typts 

teomomtemi  •  CmmuOoW 
FREELAND  PRODUCTS  CO. 

700  MY  ADIS  ST,  N.  O,  LA. 


COMMUNICATIONS  EQUIPMENT 

MOTOROLA  30-40  Me.  Pm.  Cqoipfnest  1  50 
won  nsVAC  Boss  Stotiofi,  2  4VDC  Mo¬ 
bile  Stations.  New  conditien.  AN  3  miits 
complete  $750.00. 

DAL  ELECTRONICS 

Urboaa,  Ohio 


GLASS  TUBING 

PYREX  -  NONEX  •  URANIUM 
BULOS  A  CYLINDERS 
WRITE  FOR  FREE  MONTHLY  LKT 

HOUDE  SUPPLY  COMPANY 

PHONE  KEVPORT  7-I2EE 

M.  R.  #1  Rex  tX  XcTReft,  N.  i. 


NEW  PRODUCTS  WANTED  U  [« TO  SEllEOR  TOD 


Do  you  hove  a  sew  er  Imsreved  dewiee  er  ceasesent 
with  breed  «sIm  eossibilitin  In  the  electrenic  er 
mechsniesJ  held? 


MICHENER  &  HOLLAND 

2100  Lincoln  Liberty  Bldg. 
Philadelphia,  Pa. 


Thi*  ad  ia  directed  to  manuiactuiere  In 
the  electronic  oi  related  Industrie*  who 
are  looking  for  really  top-notch  repre¬ 
sentation.  An  engineer  with  the  rare 
combination  oi  technical  and  sales  ex¬ 
perience  wishes  to  represent  additional 
company  in  the  Md..  Del..  E.  Pa..  N.  J. 


ColUn*  T.47A/ART-1SA,  T-47/ART  13.  Also 
crystal  controlled  7-47 A/ ART-1 3A  in  10 
channels. 

ARROW  APPLIANCE  COMPANY 

23  Norrisan  Ct.  Lynn,  Mom. 


T.V.  TUBES 

Broad  Nsw  Glass  Eavalopas  oaly 
Pockad  4  par  cos#  $9.00 
S«nd  Chqek  with  Ord*r  Exstms  ChargM  Caltoct. 
GROSSMAN'S  SURPLUS  DIVISION 
130  Granit*  $t..  Qulaey.  Msm. 

Prosldont  3-7100 

MR.  SCOTCH  — FOR  QUANTITY  PRICE 
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SEARCHLIGHT  SECTION 


ENGINEERING  WITH  A  FUTURE 
RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  cmd  steady  growth  of  established  research 
and  development  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  merL 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organization  for  gualified 
personnel  in  the  following  fields: 


Circuit  Analysis 
Microwaves 
Analog  Computers 
Servomechanisms 
Dynamics 


Aerodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


Openings  exist  at  several  levels,  and  inguiries  from  recent 
graduates  ore  invited.  Salaries  ore  booed  on  education, 
ability,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  ore  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Salary 
Personnel  Department 


^craft 


Akron  IS.  Ohio 


PHYSICISTS  -  ENGINEERS 

Wa  hare  at  praiant  a  naed  ior  axpariancad  PhyaicUta  and  Enqinaara.  both 
Machanical  and  Elactrical,  in  tha  Held  oi  Antennoa,  RF  Componenta,  Antenna 
Rototora  and  Sanromachoniam  Deaiqn  and  DeTelopment.  Theaa  are  permanent 
poaittona  with  a  company  that  ia  doing  both  commercial  and  qoTammant  work. 
Plaaaa  write  to  Peraonnel  Department. 

WORKSHOP  ASSOCIATES 

Diviaion  of  The  Gabriel  Company 


ENGINEERS 

ELECTRONIC 


Electro-Mechanical 


MAKE 

YOUR  MOVE 
IN  THE 
RIGHT 
DIRECTION 


POSITIONS  THAT  POINT  TO 
A  SUCCESSFUL  FUTUREI 

Minimum  RequinmnnU 

Four  years'  experience  in  advanced  re¬ 
search  and  development  on  Rador  Systems, 
Computers,  Wove  Guide  and  Antennas, 
Servo-mechanisms,  Pulse  Techniques  Gyro¬ 
scopic  Equipment  ond  Related  Fields. 

H  your  skills  ore  now  being 
iuMy  uUlii»d  in  o  vitoi  dotonM 
industfy,  pitas*  do  not  apply. 

Kindly  send  rtiume  and  Miory  rtqui rowan ti  to 

L  MAXSON 

CORPORATION 

460  W.  34th  St.  New  York  1,  N.  Y. 


135  Crescent  Road 


Needham  Heights,  Maas. 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
radar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  storting  salary  during 
factory  troining,  plus  overtime 
premium  in  field.  Substantiol  in¬ 
surance  program.  Overseas  duty 
not  mandatory.  Salary  will  be 
commensurate  with  experience. 
Please  forward  your  personol 
experience  record  to: 

Personnel  Superviaor 
Field  Eng.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 
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yeors  experiencG 


DEVELOPMENT  WORK 
OF  REAL  CHALLENGE 


DMigm  cmd  davelopmcnt  oi  Anna's 
intricats  sisctio-mecbanical  equipment 
calls  on  erery  part  oi  your  training, 
experience,  and  skill. 


^  I  •  WEAPONS 

INSTALLATION 

Mechanical  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  and  Mathematicians.  A 
variety  of  positions  in  research,  development  and 
production  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  ofFers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
a  contributory  retirement  plan. 


Immediate  openings  in 
DESIGN  <S  DEVELOPMENT  ol 
GYROSCOPES 
ANALOG  COMPUTERS 
FIRE  CONTROL  SYSTEMS 
SERVO  MECHANISMS 
INSTRUMENTS 
CONTROL  CIRCUITS 
RADAR 


Additioaal  Benefits  Include; 
8«larl«a  amons  the  bicheet  In  tnduetrj 
.  .  .  plus  overtime  sod  out-of>plant 
bonuses. 

The  continuins  nature  of  Arma’s  re¬ 
search  and  development  projects 
provides  unusual  job  stability. 

Coat  of  lIvRac  benefits. 

>  Ldboral  pension  plan. 

>  Company-paid  Blue  Cross. 
’Company-paid  life,  health  and  acci¬ 
dent  insurance. 

'  Periodic  merit  reviews  and  merit  In- 


Saad  Compiefe  Details  To: 

Technicol  Personnel  Deportment 


294  36Hi  St.  Brooklyn  32,  N.  Y. 


Albuquerque,  center  of  a  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Valley,  one 
mile  above  sea  level.  The  "Heart  of  the  Land  of 
Enchantment,"  Albuquerque  lies  at  the  foot  of 
the  Sandia  Mountains  which  rise  to  11,000  feet. 
Cosmopolitan  shopping  centers,  scenic  beauty, 
historic  interest,  year  'round  sports,  and  sunny, 
mild,  dry  climate  make  Albuquerque  an  ideal 
home.  New  residents  experience  little  difficulty  in 
obtaining  adequate  housing  in  the  Albuquerque 
area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


RESEARCH  OPPORTUNITIES 


The  Univenity  oi  Michigan  ia  expand¬ 
ing  its  research  organization  and  will 
have  a  number  of  excellent  opportuni. 
ties  open  in  important  research  pro¬ 
grams  lor  ENGINEERS.  PHYSICISTS 
and  MATHEMATICIANS.  Work  class!, 
fications  are  in  the  fields  oi: 

ELECTRONICS 

(Experience  in  circuit  development  and  de- 
■iqn  on  analog  and  digital  computers,  tele¬ 
phone  .witching  equipment  or  cathode  ray 
displaye  preferred.) 

SYSTEMS  ANALYSIS 
SIMULATION 

OPERATIONAL  ANALYSIS 
OPTICS 

MECHANICAL  ENGINEERING 
(Icing  Beeearch) 

Researchers  have  an  opportunity  to 
complete  their  requirements  for  gradu¬ 
ate  degrees  while  employed. 

Salaries  are  commensurate  with  train¬ 
ing  and  experience.  Applicants  ore 
invited  to  send  a  resume  oi  education 
and  experience  to: 

Personnel  Office 
University  of  Michigan 
Ann  Arbor,  Michigan 


SANDIA  BASE 
ALBUQUERQUE,  N.  M 
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DAYSTRO 


Instrument  Division 


mmm  without 

COUEOE  DEOREES... 

We  put  no  limits  on  your 
engineering  future!! 


r«al  proi»isional-UT«l  •nqi- 
n^oring  work?  II  tou  boro  dom- 
oasfratod  your  ability  to  do  first 
class  •nginosring  work  but  fool 
you  oro  boing  hondicoppod  by 
tbs  lock  of  a  eoUogo  dogroo.  got 
in  touch  with  tbis  company. 

WE  ARE  a  large  manufacturer  of 
Electronic  Equipment  (Military, 
Ayiation,  Automotiye,  Teleyieion)  ond 
haye  OTer  100-million-dollor  bocUog. 
Located  on  Eastern  Seaboard. 


electronic  engineers 

A  new  plant  now  under  construction  with  a  major 
Navy  contract  for  electronic  gunfire  control  units 
and  a  progressive  management.  Job  opportunities 
are  open  for  Electronic  Engineers  for  Navy  Fire 
Control  work  involving  computers,  gyros,  radar, 
and  engineering  positions  at  all  levels. 

Daystrom  offers  a  sound  chance  of  advancement, 
a  post-defense  future  in  one  of  the  most  modern 
plants  in  the  country. 


sotion  wbicb  offer  xmlimitod  op- 
porUmity.  Wo  want  thorn  filM 
by  compotont  moa#  rogardloss 
of  tboir  formal  oducotioaol  back¬ 
grounds. 

P-SS34.  Electronics 
330  W.  42  St..  New  York  SO.  N.  T. 


ELECTRONIC  ENGINEERS 

Degree  in  Electricol  Engineering 
Plus  Maintenonce  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CALIFORNIA 

ISO  so.  ALVARADO  STRIET 
LOS  ANetLES,  CALIFORNIA 


PERSONNEL  DEPARTMENT  OF  DAYSTROM,  INCORPORATED 


JERMYN  -1144 


ARCHBALD,  PA. 


RADAR  DEVELOPMENT 
ENGINEER 

Recent  expansion  into  the  field  of  airborne 
radar  for  commerciol  and  military  api^ica- 
tions  has  resulted  in  on  opening  for  a 
Senior  Electronic  Engineer.  Experience  is 
desired  particularly  with  timing  controls 
and  pulse  circuits,  serro-meebonisms  and 
microwore  equipment. 

Pfeose  contoct 

J.  R.  Haney, 

Pacific  Division, 

Bendix  Aviation  Corporation, 
North  Hollywood,  Colif. 


ELECTRONIC  ENGINEERS 

Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  tho  d.tiqn  and  deTolopment  oi  new  elactronic  equipment.  Excellent 
workinq  and  lirinq  conditionx,  good  lalariee  and  exceptional  employee  beneiite. 
Write.  qiTinq  lull  delailt  including  education  and  experience.  Personal  intorTiews 
will  be  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  ft  K  Sts.,  Dayton  9,  Ohio 


New  "Searchlight" 
Advertisements 

received  by  biay  2nd  will  appear  in  the 
June  issue  subject  to  limitation  of  space 
available.  Address  copy  to  the 

ELECTRONICS 

330  W.  42nd  St.,  New  York  36,  N.  Y. 
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AC  SPARK  PLUG 
DIVISION 

of 

GENERAL  MOTORS 
CORPORATION 

PRECISION  INSTRUMENT  PLANT 

Positions  now  ovoiloble  for  highest  colibor 
personnel  in  the  field  of  airborne  anto- 
nratk  electro-mechonicol  control  equip¬ 
ment. 

MECHANICAL  DESIGN  ENGINEERS 
ELECTRONIC  ENGINEERS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 
MECHANICAL  DESIGNERS 

New  ond  expanding  division  of  on  estab¬ 
lished  firm  with  20  years  of  successful 
experience  in  the  instrument  field.  Work 
involved  deals  with  the  manufacture  and 
development  of  highly  complex  equipment 
of  the  most  odvonced  type. 

Write  or  Apply 
AC  Spark  Plug  Divismn 

GENERAL  MOTORS  CORPORATION 

1925  E.  Kenilworth  Place 
Milwaukee  2,  Wisconsin 


OPPORTUNITIES 
FOR  EXPERIENCED 

ELECTRON  TUBE 
ENGINEERS 

RAYTHEON  MFG.  COMPANY 
SPECIAL  TUBE  SECTION 

JOIN  THIS  ESTABUSHO)  ORGANIZAnON 
AND  BECOME  A  PART  OF  THEIR  LONG 
RANGE  EXPANSION  PROGRAM.  PLANT 
LOCATED  IN  RESIDENTIAL  SUBURB  Of 
BOSTON.  THE  EDUCATIONAL  AND  INDUS¬ 
TRIAL  HEART  OP  NEW  ENGLAND. 

•  EXCELLENT  OPPORTUNHIES  TO  IM¬ 
PROVE  FORMAL  EDUCATION 

•  PERIODIC  SALARY  AND  PROMOTION 
REVIEW 

•  HOSPnAUZATION  &  MEDICAL  INSUR¬ 
ANCE 

•  RETIREMENT  PROGRAM 

•  EXCELLENT  LIVING  CONDITIONS 

•  SALARIES  COMMENSURATE  WITH 
ABR4TY 

MINIMUM  REQUIREMENTS: 

1 .  At  l*att  two  voon'  oxporiOBCOe  or 
oquiTOlont.  In  oloctron  tub#  monulac- 
turOe  dotign.  rottarch  or  doTolopmont. 

2.  Outstaadin9  rocord  ol  acluoTomont  in 
this  iiold. 

II  intorostod,  soad  compJoto  rosumoe  In¬ 
cluding  salofT  oxpocrod.  to: 

G.  ¥f.  Lowit,  Porsonnol  Mgr. 

RAYTHEON  MFG.  COMPANY 
RECEIVING  TUBE  DIVISION 

55  CHAPIL  STREET 
NEWTON  5t,  MASS. 


ENGINEERS 

Special  opportunities  for  YOU  in 

SAN  DIEGO 

that  sunshiny,  smog-free  dty  on  the 


coast  of 


CALIFORNIA 


Convair  (Consolidcled  Vultee  Aircraft  Corporation)  is 
now  accepting  applications  for  these  following  positions 
in  its  modern,  progressive  Engineering  Deportment. 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


WORKING  PACTSt  You  g«t  two  holtdoyi  a  w««k  ot 
Convair  —  overtimo  occomplishod  in  5*doy  w«tk.  Attroctivo 
salary  ranges.  An  *'«ngin««rs*'  enginaering  department . . .  with 
itimuloting,  competent  associates  ...  and  interesting,  challeng¬ 
ing,  essentiol,  long-range  projects  of  a  wide  variety  including 
*  commercioi  aircroft.  military  aircraft,  missiles,  engineering 
research  ond  electronic  development.  Excellent  patent  royolty 
arrongements.  Top-rtotch  retirement  plan  —  better  thon-overage 
life  and  heolth  insurance.  Complete  progress-ialory  review 
for  each  person  twice  yearly.  Opp^tunify  for  continuing 
engineering  educotion. 


LIVING  FACTS  I  Son  Diego,  with  its  wonderful  residert* 
tiol  oreos,  offers  you  and  your  family  incomporoble  living. 
Ideal  climate  —  cool,  clean,  dry.  Mountains,  desert,  Mexico, 
Hollywood.  Los  Angeles,  Pocific  Ocean,  beaches  and  boy  — 
only  hours  or  minutes  owoy.  It  offers  you  o  new  way  of  Lifo... 
pleasant,  refreshing,  happy. 


If  yew  gvolify.  you  will  receive  generous  trovel  ollowonces. 
SIND  COUFON  for  free  booklets  and  complete  information. 


THANK  YOU 


Mr.  H.  T.  Brooks,  Engineering  O^ortreenf  MO 
Convolr,  3302  Pocific  Hiwoy,  Son  Diego,  Colifomio 

Pleose  send  me  FRff  booklets  describing  the  Convoir 
Opportunity  for  me  and  my  Convoir  Appikotion  Form. 

My  HQfw  _ 


Occupation 


i 


Address 

CRy - 


.Stote. 


B 

d 
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i 


MAKE  THIS  YOUR  HOME 
FOR  IMPORTANT  WORK 
EAL  CONDITIONS 


Wrife,  Wire  or  phono 

MR.  E.  o.  coie.  D£PT.  j.  OCnOIX  i\QulO 

DIVISION  OP  SENDIX  AVIATION  CORPORATION 
BAlTIMORE-4,  MD.  Phono;  TOWSON  2200 
./HuAetyA.'f  JitiMt 

Clecitcnic  €ij[M^un4!at 


NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 
Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip¬ 
ment,  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 


•  TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  A  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 


I 


» 


CHANCE  VOUGHT  AIRCRAFT,  builder  and  datiqnei  oi  the 

"CuUau"  and  "Conoir".  has  openings  lor  top  level  technical  personnel 
in  electronics  and  aerophyslcs  lor  supervisory  positioiu  in  long  range 
development  and  design  programs  on  piloted  and  pilotless  olrcrait. 

RELIABILITY  SUPERVISOR  to  supervise  the  establishment 

and  maintenance  oi  optimum  reliahility  oi  alactronic  and  controls  sys¬ 
tems.  Requires  degree  in  electrical  engineering,  advanced  studies  in 
mathematics  plus  7  to  8  years  related  experience. 

GUIDANCE  SUPERVISOR-to  direct  a  group  in  the  analysis, 
design  and  development  oi  electronic  guidance  systems  ior  pilotless  air- 
emit.  Requires  special  knowledge  oi  guidance,  design  and  control  proh- 
iems.  Requires  M.S.  in  electrical  engineering  with  7  to  8  years  related 
experience. 

AEROPHYSICS  PROJECT  ENGINEERS~to  direct  groups 

in  the  analysis  and  solution  oi  problems  estahlishing  requirements  and 
speciiications  ior  electronic  and  control  systems  in  relation  to  aircral 
periormanca.  Raouiras  intaiulve  knowledge  oi  physics,  mathematics, 
aeronautical  engineering  and  highly  specialised  knowledge  in  the  Held 
oi  outomotic  controls.  Equivalent  to  PHJ>.  and  5  to  8  years  related  ex¬ 
perience. 

Excellent  salaries  and  working  conditions.  Housing  reodily  availahle 
in  Dallas  area.  Liberal  moving  allowance.  Submit  resume  oi  educa¬ 
tion  and  technical  experience  to  engineering  personnel  oiiice. 

CHANCE  VOUGHT  AIRCRAFT 

DIVISION  Of  UMITiD  AIRCAAFT  CORPORATION 

P.  O.  BOX  5907  •  DALLAS,  TEXAS 


EUCTROMC  W 
MECHANICAL  ENGINEERS 
uwvu  SAUin 

OPPORTOmilES 

Senior  Mechanical  Engineers 
Senior  Electrical  Engineers 
UHF  Engineers 
Video  Engineers 
Junior  Electrical  Engineers 
Junior  Mechanical  Engineers 
Experienced  Draftsman  with 
Electronic  Background 
Electrical  and  Mechanical 
Designers 

Excellent  Opportunities  for  Advoncemant 
in  our  New  Reseorch  Laboratory  Fur¬ 
nished  with  Finest  Equipment. 

Write  Giving  Full  Details  To: 
Personnel  Director,  Dept.  A. 

eiBBS  MAMIFACTUBING  AND 
mwm  COBPOBATION 

Janesville,  Wisconsin 


STAVID 

ENGINEERINGr  INC 

has  openings  for 
Groduote 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Design  and  Devel¬ 
opment  of  Radar  ond  Sonar 
necessary. 

Brood  knowledge  of  Scorch  and  Fire 
Control  Systems;  Servo  Mechanisms, 
Speciol  Weapons,  Microwave,  Anten- 
no  and  Antenna  Mounts,  etc. 
Mechanical  Engineer  should  hove  ex¬ 
perience  in  packaging  of  Electronic 
Equipment  to  Gov't  specifkotions  in¬ 
cluding  design  of  complex  cabinets, 
shock  mount  and  sway  brace  struc¬ 
tures,  Servo  Mechanisms. 

Positions  ore  available  in  Field  Service 
and  Technical  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  and  accident  insurance,  and  o 
worthwhile  pension  system.  Poid  holidays 
and  vocations. 

Personnel  Office 
200  W.  Seventh  St. 

Plainfield,  N.  J. 

Telephone  Plainfield  6-4806 
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CORNELL 

AERONAUTICAL 
LABORATORY,  INC. 

We  are  continuolly  seeking  men 
of  outstanding  ability  who  are  will¬ 
ing  and  able  to  odd  to  our  re¬ 
search  efforts.  Typical  fields  in¬ 
clude: 

RADAR 
COMPUTERS 
INSTRUMENTATION 
SERVOMECHANISMS 
SYSTEMS  ANALYSIS 

For  additionol  information  write, 
referencing  this  odvertisement. 
Due  to  clearance  problems  it  is 
impossible  to  consider  non-citizens. 

Employment  Manager 

Cornell  Aeronautical 
Laboratory 

4455  Genesee  Street 
Buffalo  21,  New  York 


ELECTRONIC 

ENGINEERS 

ENGINEERING 

PHYSICISTS 

Several  engineers  required  for 
development  of  electronic  cir¬ 
cuitry,  electro-mechanical  de¬ 
vices.  analog  and  digital  com¬ 
puting  equipment. 

Positions  offer  security  in  a 
Laboratory  located  in  desirable 
residential  area.  Apply  in  writ¬ 
ing  and  furnish  information  as 
to  education  and  experience. 

Jtt  Propulsion  Laboratory 
California  Instituto  of 
Tochnology 
4800  Oak  Grove  Drive 
Pasadena  3,  California 


ENGINEERS 


PHYSICISTS 


CHEMISTS 


METALLERGISTS 


AND 

•  .-\n  element  you  ran  ruuiit  upon  for  runlinuing  Mtis- 

fartion  and  srruriiy. 

Sotitfoction  —  ihrough  the  rhallrnging  and  diveraifird 
naturr  of  your  work,  thr  prr.lige  and  stimulation  of 
your  professional  associates. 

Sacvrity  —  through  the  singular  iniportanre  of  General 
Electric’s  role  in  the  .\nierican  economy  and  the  recog¬ 
nition  of  your  contrihution. 

Positions  now  open  in  Adiancrd  Development,  Design, 
Field  Service,  and  Technical  fl  riling  in  connection  with: 

MIIITARV  RADIO  A  RADAR 
MOBILI  COMMUNICATION 
MUITIPIIX  MICROWAVi 
COMMUNICATIONS 
IlICTRONIC  COMPONINTS 
TILiVISION,  TUBiS  «  ANHNNAS 

Bachelor’s  or  Advanced  Degree  in  Electrical  or  Mechanical 
Engineering,  Physics,  Metallurgy  or  Physical  Chemistry 
and/or  experience  in  the  electronics  industry  necessary. 

Please  send  resume  to: 

Dapt.  S2-S  Tachnicol  Parsennal 
illCTRONICS  PARK 

GENERAL@ELECTRIC 

SYRACUSE,  N.  Y. 


fLfC.  ENGR5,  AND  PHYSICISTS 

Need  Bcientific  peraonnel  for  developmental  work  pertaining  to  bolloooB. 
Prefer  advcmced  degrees  ond  some  research  experience  involving  com¬ 
munications,  instrumentation,  telemetering,  servomechanisms,  gas  gen¬ 
eration,  low  temperature  research,  flight  operations,  or  related  problems. 
Salaries  commensurate  with  experience.  Liberal  employee  benefits, 
including  moving  expenses  both  woys.  Submit  details  of  background  to: 

CmpfeyMenT  Bureau 
Rm.  17,  Adm.  Bldg. 

University  of  Minnesota 

Minneapolis  14,  Minn. 
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needs  outstanding 

RESEARCH  PHYSICISTS 
SR.  ELECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICISTS 
CIRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TELEVISION  ENGINEERS 
VACUUM  TUBE  ENGINEERS 
TEST  EQUIPMENT  ENGINEERS 
FIELD  ENGINEERS 
ELECTRONIC  TECHNICIANS 

with  advanced  academic  training 
and  several  years'  experience 
for 

RESEARCH  AND  DEVELOPMENT 

in  Radar,  Guided  Missiles,  Servos,  Com¬ 
puters,  Receivers,  Solid  State  Physics, 
Image  Converters,  Pulse  and  Timing 
Techniques,  Special  Purpose  Tubes, 
Networks  and  Systems  Design,  Light 
and  Electron  Optics,  Storage-Type 
Tubes,  Photo-Electric  Pickup  Tubes, 
ond  Related  Equipment. 


Our  Long  Range  Programs  and 
Steady  Growth  Assure  Permanent 
Employment  at  Excellent  Salaries  for 
Competent  ond  Qualified  Personnel. 


Interested  Persons  are  Inrited  to 
Submit  Detailed  Pesumes  of  Cx- 
periertce  and  Education  with  Sal¬ 
ary  Requirements  and  Availability 
Dote  tor 


The  Employment  Department 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


ENGINEERS 

and 

PHYSICISTS 

An  excellent  opportunity  for  a  secure 
future  owaits  you  in  the  Research  Lab¬ 
oratories  of  one  of  America's  oldest 
vacuum  tube  manufacturer.  Permanent 
positions  with  a  promising  future  are 
available  in  the  following  fields: 

Specialized  Vacuum  Tube  Development 
Electronic  Circuit  Development 
Solid  State  Physics 

Advanced  degrees  ond  experience  in 
one  of  the  obove  fields  are  desireable, 
but  recent  graduates  wilt  be  given  full 
consideration. 

NATIONAL  UNION 

RESEARCH  DIVISION 

3S0  Scotland  Rood  Oronge,  New  Jersey 


ELECTRONICS 

ENGINEERS 

For  assignments  on  antennas^  wove- 
guides*  radomes.  instrumentation*  tele* 
metering*  radar*  gyroscopes.  serTO* 
mechanisms,  outo-pilots*  computers*  cir* 
cuits.  component  and  system  design* 
production  design  and  pockaging*  gen* 
eral  electronics  tronsformer  design. 
liiniTr  TA.  Ensineerirtf  Ptnonnel 

WRITE  TQ:  p  o  B.?rB'x:5.N.Y. 


BEL 


SERVD-E]\GI^EER 

CHALLENGING  OPPORTUNITY 

Graduate  E.E.  with  several  years 
experience*  preierobly  in  research 
or  doTolopment  of  sereo-mechan* 
isms,  or  related  electronic  eguip- 
ment.  Some  experience  with  com¬ 
puter  circuits  desired.  Must  hare 
ability  to  develop  new  methods  of 
application. 

Send  complete  resume 
Personal  interview  orrangcd  your  convenience. 
Box  K-115.  221  W.  41  St..  N.  Y.  18 


ENGINEER  or  PHYSICIST 

Wsnted  for  development  and  research  on  Thermit* 
tort.  Preferably  a  man  with  experience  in  thit  Sold. 
Good  op^rtunity  with  a  profrettive  midweetarn 
manufacturer  in  the  electrical  romponent  field,  fte* 
ply  in  confidence  fivini  ape.  education,  experience, 
and  talary  detired. 

P-3700,  Klwtriinlcs 

530  N.  Mii-hican  Chicago  11.  111. 


ELECTRONIC 

ENGINEERS 

Electronic  Engineers  quolified  by  design 
experience  on  DC  ond  wide  band  amplifi¬ 
ers,  low  power  pulse  circuitry,  computers, 
telemetering  or  ollied  fields,  should  con¬ 
tact  Trocerlob,  Inc. 

Tracerlob  manufactures  instruments  of 
all  types  for  the  fast  growing  field  of 
radioactivity  and  as  one  of  the  foremost 
leaden  in  this  field,  bos  much  to  offer  its 
employees  concerning  security  and  fine 
opportunities  for  advancement. 

Engineen  who  have  had  responsibility 
for  design  of  electronic  instruments  in  o 
manufacturing  organization  with  supervi¬ 
sion  of  Junior  Engineen  and  Technicians 
are  invited  to  write,  giving  a  detailed  out¬ 
line  of  training  and  experience.  Corre¬ 
spondence  will  be  confidential.  Selected 
appliconts  will  be  asked  to  come  to  Boston 
at  our  expense  for  interview. 

Industrial  Relations  Department 

TRACERLAB,  INC. 

130  High  Street  Boston  10,  Moss. 


DESIGN  ENGINEER 

With  Experience  On  Small  Relays  And 
Other  Electromognetic  Deyices  Needed 
Immediately  For  Permanent  Position 
With  Estoblished  Telephone  Equipment 
Monufacturer.  Men  With  Limited  Experi¬ 
ence  Will  Be  Considered. 

For  Information  Or  To  Apply.  Please  Write: 

Mr.  W.  B.  Near 
Automatic  Electric 
1023  W.  VAN  BUREN  ST., 
CHICAGO  7,  ILLINOIS 


DIRECTOR  of 

ELECTRIC  and  ELECTRONICS 
SECTION 

Professional  CnBineerins  Organization  roeuires 
Engineer  or  Engineering  Physicist  to  head  up  de* 
yelopment  of  electronic  initrumonts.  eentrols.  and 
servomochanisms. 

Gequiremonts  are  thorough  grounding  In  funda* 
mentals,  advanced  degree  (preferably  Ph.D.l,  and 
practical  experience  with  design  el  eleetrenic 
instruments,  high  gain  ampliAert  and  Mrve* 
mechanisms. 

Medium-size  organization  offers  unueual  oppor¬ 
tunity  for  profossional  achievement  in  cloee  ataoci- 
atien  with  top  management:  independent  of  pres¬ 
ent  crisis.  Salary  and  bonus  plan.  Send  summary 
of  education  and  experience  to 


HOUSTON,  TEXAS 

TRANSFORMER  ENGINEER 

Procision  aquipmont  manuiocturar  naadi 
qualltiad.  axpariancad  anqiaaar  for  oudio 
and  tub-audio  tronaiormar  daaign  ond 
davalopmant.  Exparianca  with  tba  high 
parma^ility  olloyt  daairabla.  Ezsowladga 
of  raaqnatic  circuitry  mutt  ba  tufficiant 
for  doTolopmant  work  on  magnatic  ampli- 
fiart.  Salary  commanturota  with  ability. 
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SALES  ENGINEER 

•  ELECTRONIC  COUNTERS 
•AUTOMATIC  CLERICAL  SYSTEM 

•  DATA  HANDLING  EQUIPMENT 

•  DIGITAL  COMPUTERS 

•  PRECISION  TIMING  INSTRUMENTS 

•  AUTOMATIC  MACHINE  CONTROL 

•  FLYING  TYPEWRITER 


Excellont  opportunity  lor  a  man  with 
electronic  background,  mechanical  apti¬ 
tude,  and  IMAGINATION. 

—  Well-establithed  and  expanding 
company 

Please  send  resume  oi  education  and 
experience  to  Sales  Manager. 

POTTER 

wmmm  company 

115  Cutter  Mill  Road, 
Great  Neck,  N.  Y. 


iiiiiiiiiiii.iii.i.iiiiiiiiiiiiiiiiiiiiiMiiiiiiiiimiitiiiiiiiiiHimiKiiiiuiiiiiiui 

MICRO -WAVE 
ENGINEERS 

Graduate  Electrical  Engineers  with 
1  to  5  years'  experience  in  Micro- 
Wave  radio  transmission  engi¬ 
neering.  Headquarters  New  York 
City,  trovel  involved. 


riat«<l  with  InstailatiuQ  of 
syKtems  for  pipeline  companii*->. 
iDdustrlsl  coooerD.-i  and  puuer 
companies. 

Work  would  iDTOlre  field  sunreysi,  prep¬ 
aration  or  specifications  and  dewiKtis, 
analysis  of  U<is,  preparation  of  report 
field  InNpectltms  and  correction  of 
troubles  with  equipment. 


P-3635,  Flcclronics 
330  VI.  42nd  St.,  N.  Y.  18.  N.  Y. 


ELECTRONIC  ENGINEERS 

ALL  GRADES 

Smoll  electronic  research  and  develop¬ 
ment  laboratory,  located  8  miles  outsido 
of  Washington,  D.  C.,  bos  several  open¬ 
ings  for  junior  end  senior  electronic  engi¬ 
neers.  D^ree  essential.  Varied  projects 
include  analog  computers,  servo  mechan¬ 
isms,  specie!  test  equipment,  etc.  All  De¬ 
fense  work.  Liberal  salaries  dependent 
upon  experience. 

THE  DAVIES  LABORATORIES 

Incorporated 

4705  Queensbury  Rood,  Riverdale,Moryland 


eleciranie 

engineers 


Join  a  company  of  new  ideas 
and  skilled  men 

As  a  leader  in  the  field  oi  electronic  research  and  develop- 
msnt,  MELPAR  conslanlly  deals  in  new  ideas  and  works  with 
skilled  msn  whose  initiotiTe  and  ability  are  an  active  factor  in 
the  development  oi  these  ideas. 

We  want  to  add  to  our  disllnquished  group  oi  sngineers,  men 
whosn  background  entitles  them  to  the  subetantial  salaries, 
advancement  and  recognition  that  is  an  integral  part  oi  MELPAR 
policy.  Work  is  in  pleasant  Alsxandria.  lust  outside  Washing¬ 
ton,  D,C„  in  a  modern  plant  with  exiensive  laboratory  iacUitles. 

li  you  have  had  experience  in  any  oi  the  iollowing  fields  we 
would  like  to  hear  from  you: 

Computers  •  Radar  Beacons  •  Telemetering 
Sub-miniaturixotion  •  Microwave  Receivers 
•  Microwave  Transmitters 
•  Millimicrosecond  Pulso  Circuits 
Research  in  Underwater  Sound  Systems. 

Send  resume  to: 

PERSONNEL  DIRECTOR,  Dept.  E 

MELPAR,  IA€. 

Subsidiary  Wettinghauie  Air  Brake  Co. 

452  Swann  Ave.  Alexandria,  Virginia 


WANTED — 

PRODUCTION  ENGINEER 

Machonical  anginaar  with  axparianca  in 
alactro  machanieal  apporotua.  For  Pro¬ 
duction  Mathoda  Daportmant. 

Located  in  North  Centiol  Ohio. 

P.3941.  Kl«ti«>nl<*H 

.'iSO  Mii-hlitan  .Vtf..  ChlfaKo  11,  III. 


WANTED 

TIME  STUDY  ENGINEER 

Intarastad  in  a  man  with  tima-atudy  axpari¬ 
anca  who  undarstanda  modern  practicaa 
and  has  organising  ability.  Ponnanant 
position.  Located  in  North  Antral  Ohio. 
P-3943.  KlMlrontcii 

520  N.  Mirliigati  Av<>.,  Cliirago  11.  III. 


TfXlIXICAL  PEII§0:\:%FX 

For  Work  in  Applied  Physics  Department 

1.  Person  with  good  mechanical  backgroimd  (winding  systems, 
mechanisms)  having  also  a  background  oi  chemistry,  physical 
chemistry,  physics,  or  some  other  additional  technical  field. 
Should  be  capable  oi  working  with  comporatiTely  little  super¬ 
vision:  will  be  trained  ior  vacuum  work. 

2 .  Versatile  electrical  or  electronic  engineer  with  a  liking  ior  tak¬ 
ing  new  ideas  and  developing  them  through  the  pre-prototype 
stage.  Several  years  experience  necessary;  amateur  radio 
background  probably  helpful. 


3 .  Alert  gadgeteer  similar  to  above  but  not  necessarily  having  a 
primarily  electriced  backgroimd. 

4.  Versatile  idea  man  with  broad  hybrid  background — phyrics, 
chemical  engineering,  electricity,  or  other  technical  Helds. 
Should  be  copable  oi  reducing  his  ideas  to  practice.  Field  oi 
principal  but  not  exclusive  interest:  high  vacuum  and  its 
applications. 

NATIONAL  RESEARCH  CORPORATION 

70  Memorial  Drive  Cambridge,  Massachusetts 
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UO-7/AP  M.30  rO-68/r  $80ro-177/U  S  24 

rO-12/r  M  UG-.WA  U  1.15  UO-IM/U  160 

UO-l5'U  1.50  UO-59.4'U  2.25  UO-191  AP  .80 

UO-IR'U  1.26  U<»-83  U  185MX-195'U  76 

Ua-l»'U  l.SO’UO-«6U  l,75UO-l»7'U  2  80 

U0.2I/U  .95  UO-86  U  2-50UO-2ni'U  1.96 

rO-2lA/U  1.60  rO-«7'U  I.OO  OO-20S/U  .86 

rO-21B/U  1.36  rO-88'U  1.36Ua<206/U  1.80 

UO-22^U  1.35  UO-89'U  1  60  nO-224/U  1,40 

UO>22n  U  1.66  UO-90  'U  1.60  r0286/n  8  86 

UO-22C/U  1.66  rO-98/U  1.86U0245  U  3.30 

UO-2S  U  1.20  ITO-IO-J/U  .90  U0.2S4/U  2.76 

UO-23B/r  1.90  CO-103^U  .68  UO-266'U  2.46 

rO-23C'U  1.90  UO-104/U  1.40UO-260/U  1.36 

UO-24/U  1.30  UO-106/U  15  rO-261/U  1.60 

UO>26/C7  1.36  rO-108/U  2  60  Ua>262/C  1  60 

UO-27'C  1.30  DO-109/U  2  60  UO-273  U  2.26 

UO-27A-U  2.96  CO-146'tJ  2.55  CO-274  U  2  76 

UO-28A/U  3  75  CH.169^U  .60  UO-276/U  6  60 

UO-29  U  156  UO-166  U  32  50  i:0-276  U  3  75 
CO-30'U  2.30  UO-167/U  5.86  UO-290/U  1.35 

CO-34  U  16  60  CO-171 'U  2  80  UO-291  C  1  76 
UO-36'C  17  50  UO-173'C  .40  0-306 /C  2.95 

UO-S7'C  17  60  CO-175  V  16  CG.414/U  3.26 

CO-57/U  2.30  UO-176/U  .16IUO-626/U  1.36 


'rice  MFD  VDC  Prlc« 

1  .66  33  34M  15  86 

1.65  .9  i—  3.49 

.95  t  36M  3.49 

.99  3  3999  4.99 

.99  93  4999  1.38 

1.95  3  B  .3  4999  3.95 

.95  3  4999  9.95 

1.95  .1  5999  t.99 

1  95  .2  5999  3.59 

1.79  1  5999  4.88 

1.89  3  5999  18.59 

1  85  .91-.93  9999  1.95 

1.95  .1  7999R’d  1.79 

3  59  .1  7.599  2.59 

3.59  .l-.l  7599  5.99 

.96  .5  7999  8.95 

.99  1  7599  13.59 

.95  .975-.975  8KV  9.59 

1.85  .5  t9KV  19.59 

1.95  9  19KV  95.99 

3.59  .1  13KV  8.95 

3.35  1  15KV  37.59 

.85  .945  19KV  4.79 

1.85  .95  19KV  4  95 

.59  .975  19KV  8.95 

I  35  .25  39RV  19.95 

3.59  1  39KV  54.99 

3.95  .135  37KV  37.59 

.95  1-3  339VAC  1.95 

1.59  19  339VAC  3  99 

1.39  13.75  339VAC  4.19 

1.95  15  339VAC  4.59 

3.75  5  449VAC  3.19 

8.95  3.9  M9VAC  3.59 

3.75  7  649VAC  4.25 

3.89  8  449VAC  4.99 


QUOTATION  UFON  KCQUEST  ON  ANY 
CONNECTORS  NOT  LISTED  HERE 

M  168  MC-277  PL-2.^9A  PL-125 

M-aSO  Mr.t20  PL  274  80  289 

M-3S9A  PL-268  P1^S84  80-264 

M-390  PL-260  PI.-298  TM  2Ul 


D-163050  En-686696-6 

D-166132  E8-6  89172-1 


OVC 

96-M 


OILMITES 


TYPE 

OM-4993 

OM-9996 

OM-419 

OM-435 

OM-669 

OM-991 


VDC 


85  00  RO-24/U _  676  00 

120  00  Ra-26'U.  476  00 

260.00  RO-29U...  60  00 

275.00  RO-34/C  ...  100.00 

240  00  RO-36  U  .  .  900.00 

120  00  RO-64A/U _  97  00 

240  00  RO-55^U..  110.00 

216  00  RO-67'C  .  .  325  00 

660  00  RO-58/U  _  60  00 

900  00  RO-68A'C _  70  00 

1250  00  RG-69/C .  60  00 

1460.00  RO-62/C .  100.00 

220.00  Ra~77/U .  100  00 

‘UICE8  SHOWN'  FOR  QCANTmES 


■  IV  ▲  a  I 

UTAH 

G.E.  68G.627 
G.E.  6AG828 
G.E.  68G929GI 
G.E.  60GI3 
G.E.  K-2469A 
G.E.  K-2744B 
AN/APN-9  (901766.501) 
AN/APN.9  (901756.502) 
AN/APN.9  (  352.72*0) 
AN/APN.9  (3*2.7251) 
WAttln«houM  I32.AW 
WMtinihouM  l39DW2r 
WettinahoiiM  I67AW2F 


■  av  A  I  ■ 

UTAH  iss 

WaatlfifhMM  232-AW2 
WettlfifhMW  232. BW. 2 
AN/APN.4  Bl«ck  Oac 
Phiire  352-7149 
Phlleo  362.7150 
Philr«  352-7071 
Philip  352-7170 
RayttiMn  UX.7390 
W.E.  D.I6I3I0 
W.E.  D.I63247 
W.E.  D-163325 
W.E.  0.(64661 
W.E.  K8.9563 


ANTENNAS 

AT.38A/APT  (70  H  400MC) 

AT.49/APfl.4  (  300  U  3300MC) . 

AN.748  (125  to  IMHNC)  . 

AN.6SA  (P/0  8CR.52I) . 

AN.66A  (P/0  8CR.92I) . 

AIA.3CM  eenicol  aeon . 

A8B  Ya9l»5  alamant  460  ta  560MC  .. 

AdB  Yofl^OMibla  itaekad  6  alamant  . . 
ASA  YMl— OMbla  atackad  370  ta  430MC 


1N31  11.19 

1N31A  1.69 

1N21B  3.50 

1N33  1.09 

IN33  1.95 

1N33A  3.35 


1N31 

tN34 

1N34A 

1N38 


Shaft  I  Raala.  Shaft 
1/4*  '  50K  3/0' 

3^6'  50K  1/3* 

1  3*  lOOK  8S 

SS  159K  1/3* 

3/0'  '  309K  3/0' 

1  3*  350K  SS 

SS  i  350K  3/4' 

1  3*  350K  3/0' 

SS  SOOK  SS 

SS  500K  I  'V 

1/4*  SOOK  7^6* 

1  1/0'  1  Meg  SS 

SS  3.5  Mco  SS 

SS  5  MaO  SS 

1/4'  I 

DUAL  "JJ*'  POTENTIOMETERS 

SS  SM  SS  1  Meg  SS 

SS  IK  SS  3.5  Meg  SS 

SS  3599  SS  5  Meg  SS 

SS  I9K  SS  IK  35K  3  8* 

TRIPLE  JJJ  POTENTIOMETERS 
»K/lOOK~H*  20K/I50K/(5K— H* 


Shaft 

SS 

9  16' 

SS 

SS 

i/i' 

SS 

S'lO* 


May,  7952  — ELECTRONICS 


METERS 

1  MA  DC  R  Oalar  Mad  310  (0-4KV  acala)  .S5.75 

600  Mieraamaa.  OC— 2*V  raand>-8un . 4.30 

laia.  OC  Fan  tyaa  ■■4'  aeala  (ram.  from  aguipt) .  3  a* 
600  aia.  OC  vy  R.— Gaaaral  Elaatria . tM 

2  aaia.  RF  2'/t  Sa.'^Simaaan .  a.  u 

5  aaia-  AC  4'/s*  R.— JBT  .  4. It 

30  V  DC  2Vt*  R.^Ganaral  Elaetria . 3.95 

3  amp.  RF  R.— Waiton . 0.00 


OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

Pri.  460V  60  ey.  8a«.  IISV  200  VA  Inaulatad  far  SOKV 

DC— 0.  E.  Farm  CIR— SO*  H  x  (3*  D . $125.00 

Pri  IISV  60  cy.  Sac.  IISV  260  VA  Iniutated  far  33 
KV  DC— G.  C.  Farm  CIR— 29*  H  x  12V  0.8125.00 


2  <f>  LOW  INERTIA  SERVO  MOTORS 


OIL  FILLED  CONDENSERS 

VDC  Price  MFD  VDC 


HIGH  VOLTAGE  TRANSFORMERS 

6.E.— Pri.  IISV  60  ty.  Sac.  6250V  80  M A— 12.5  KV 

inaalattan  . $18.50 

G.E.— Pri.  M5V  60  cy.  8ae.  6250/3650/2600V  56  MA 

12.5  KV  inaalatien  . 518.50 

Raythaan— Pri.  IISV  60  ey.  Sac.  0500/6450V  CT  43 
MA  Harmatleaily  aaalad  . $22.50 


COAXIAL  CONNECTORS 


83-IAC  $  .42l83-1R*rV  $  .65  I  83-33R  I  .60 

83-lAP  .39|83-ISP  .50  83.33SP  .90 

83.IP  l.39t83.1SPN  .60  83-33T  1.95 

83-lH  .13  A3.1T  1.3#  83-160  .19 

OS-lHP  .35  83-3AP  1.95  83-185  .15 

83-13  .  80  I  83-33AP  1.40  83-769  .34 

83-IR  .49  83-33F  3.19  83-776  .05 

83-333  1.59 

FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS 

IN  STOCK 

UHF—N— PULSE— BN— BNC 


COAXIAL  CABLE 

Prica  Per  M  Ft.  I  Type  Price  Per  M  Ft. 

rC .  3140.00  I  RCf-22  U  ..  *160  00 


CRYSTAL  DIODES 

$1.19  1N33B  14.35  1N39  $  6.35 


RELAYS 

Slama  tyaa  4AH— 20000  4  ma  DC  rail— SPOT  ean- 
tact»— harmatleaily  Mtlad  5  pin  plao-ln  baM.$3.30 
Olfma  typa  4R— 00000  I  ma  DC  call— SPOT  eantaett 

— anclaMd  typa  5  pin  plup-in  baaa . 84.25 

Stavent  Arnafd  typa  171  Milliiae  ralay— 900  ahm  call 

3P8T  NO  cantacti . $5.60 

Catlar.Hammar  and  Sguara  0  typa  B-7A  aaatactar— 
24  VDC  eall— 8P9T  NO  200  Amp  cantact»...84.7S 
Priea  Brat,  typa  161 -M— 220  VAC  eantaetar — SPOT 

NO  daubla  bk  30A  eantaett  . $i.25 

G.E.  CR5I8I.IA6— IIS  V  60  ey.  AC  eantaetar— 4PST 
30  Amp  eantaett  plat  twa  auxiliary  SPOT  ean¬ 
taett  .  $14.50 

RBM— 115  V  60  ey.  AC  eoll— DPDT  3  Amp  Can. 

taett  . $3.20 

Laaeh  typa  1521— IIS  V  60  ey.  AC  call— 8P8T  NO 
daubla  bk  IS  Amp  eantacta— myealax  Intul.  -  .33.25 
Cramar  typa  IC2H— tIO  V  60  ey.  Interval  timar— twa 
8P8T  IS  Amp  eantaett  (an  I  hr.  aff  I  hr.).  $3*5 
Bparti  1821  vacuum  ralay  twitch  (far  AN/ART- 

13)  . $9.50 

G.E.  561  vacuum  ralay  twitch  SPOT  15  Amp  can- 
taett  . $3.50 


Forms  20%  cash  with  ordar,  balance  C.  O.  0. 
anhss  ratid.  Alt  prices  not  f.O.B.  our  ware- 
hovsa,  Phda.,  Penna.,  subject  to  change  with¬ 
out  notico. 


TYPE  "J"  POTENTIOMETERS 


SOUND  POWERED  TELEPHONES 


U.  8.  NAVY  TYPE  M  HEAD  AND  CHEST  8CT8 
U.8.1.  A-260  W.E.  0-173913 

A.E.  QL832BA0 
ANY  TYPE-414.00  EACH 
TO- 10  Typa  Handiatt . 00.02  ao. 


GENERATORS  AND  INVERTERS 


ElllfM-PlaiMw  tm  7H-3A  (Navy  MaM  NEA-SA) 
Outaat-AC  II5V  I0.4A  DOO  ta  UdOcy.  I«;  OC  M 

Vaitt  60  Ampt.  Brand  naw . 8U.60 

Eelipta-Pianaar  type  i235.IA.  Output-OO  Van*  OC 

15  Ampt.  Brand  Naw-Oriiinal  Paeklap . 815.60 

PE-2li  lnvartart.28  VOC  ta  118  VAC  400  ay  1600 
VA.  (Naw)  940  50 

Q.  E.‘  502INJ3A  ln%wriar.2V  VDC  ta  iis’VAC  400 

ey  485  VA  (Naw) . $33.50 

Pienaar  Typa  SOO-IB  lnvartar-20VDC  tP  120V  000 

ey  7  amp  AC  (utad) . 322.05 

6.^^.  lnvartar-20  VOC  ta  120  VAC  000  ay 

AT^  Invert^  OVDC  N  110  VAC  60  ey  hw ! ! ! 
PU.7/AP  lnvartar-20  VDC  ta  115  VAC  400  ay  2500 

VA  (utad)  . $75.00 

Eelipta-Pianaar  type  I2I2IA  Inverter— Valtapa  and 
treguaney  rHufatad— 24VDC  II  Amp  Input— AC 
output  IISV  3(6  400  ey  250VA  0.7  PF  —  (Naw) 
1225.00 


TEST  EQUIPMENT 

•  Gan.  Radio  475B  Fragueney  Mantttr . *1200.00 

•  Gan.  Radio  68IA  Frag.  Davfatlan  Molw.... *007.50 

•  I•^2^A  Sianal  Ganarator . *979.60 

•  I•72K  8lanal  Ganarator .  M.50 

•C-O  Quiatona  Filter  Typa  IF-M  IIO/22fV  AC/OC 

20  Ampt.  . *90.00 

•  T8.I43/CPN  Otcillateapa . *95.00 

•  Oumant  I75A  Oteilloteapa . *9229  00 

•  Gan.  Radio  757-Pf  Power  Supply . *927.00 

•  1.130 A  Slpnal  Ganarator  . *905.00 

•  A.W.  Barber  Labt.  VM-29  VTVM . *000.00 

•  T8.I0A/APN  Delay  Lina  Teat  Sat . 940.00 

•  T9.I9/APQ.5  Calibrator  . ^.00 

•  CWI.60AAG  Ranta  Calibrator  far  ABB.  ABE.  A8V 

and  A8VC  Radart  . 909.95 

•  CRV.I4AA8  Phantom  Antenna  far  TraatmltWt  up 

ta  400  MC . $11.75 

•  3  CM  Pickup  Horn  Antenna  AT-40/UP . >9.95 

•  I.I38A  Signal  Ganarator— lO  em . *9185.00 

•  BC-221  Fragueney  matar  . *995.00 

•  BC-221  Frag.  Matar  (lata  madata) . *9125.00 

•  Wetten  Model  I  D  C.  Mllllamator  190/1900  MA 

with  laatbar  eaaa . 979.00 

All  itemi  Naw  Eieaat  Whara  naiad  *  (Exa.  Uaad 


PULSE  TRANSFORMERS 


UTAH 


UTAH 


AN/APA-23  RECORDER 

Swaapa  any  raealvar  through  Itt  tuning  range  and 
aarmanantly  raeardt  fragueney  and  time  af  raealvad 
tignalt  on  paper  chart.  Power  input— (motor)  27V 
DC  I.9A.  and  (rtcordar)  60/1  l$V  AC  90-2000  ay 
I35W. 

Originally  datigned  to  record  pulta  or  tlna-wava 
modulated  tignalt  received  by  AN-APR-I.  AN/APR- 
2.  AN.APR-4.  AN/APR.5.  BC-MO,  8-27.  SX-TO. 
BRAND  NEW  . $147.90 

SPRAGUE  PULSE  NETWORKS 

7.5  E3.f.200.67P.  7.5  KV.  *<E**  ClrauK  I  MIeraaaa 

200  PP8  67  ahmt  Imped.  3  aaetlana . 94.30 

7.5  E3.3.200.67P.  7.5  KV.  *‘E*'  Circuit  3  MIeraaaa. 

200  PP8,  67  ohmi  Imp^.  3  aaetlana . 90.75 

7.5  E4-I6.60.67P.  7.5  KV.  **E"  CIrault  4  eaetlam. 

16  microtae.  60  PP8,  67  ahmt  Imped . 90.25 

15  E4..9I.400.50P.  IS  KV.  “C"  Circuit  .91  micratac 

400  PPS.  50  ahmt  imaad.  4  taetfant . 9(0.50 

l5-A-(-400.50P.  (5  KV.  *‘A**  ClrauH.  I  mlaraaac. 
400  PPS*  SO  ahmt  tmp^ . 037.90 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

re/ephone$  -  market  7-  6771  -  2  -3 


J 


SEARCHLIGHT  SECTION 


*AC7 


*AH4  . 
.M  4AJS.... 
.47  4AK5  .. 
.74  WE‘4AR9 
.44  4AK9W.. 
.71  4AK4.... 
.7)  4ALft 
.7J  4AL5W.. 

.41  4AQ9  . . 

.44  4AQ4 _ 

.44  4AR9  ..  . 

1.17  4AS9 _ 

.89  4AS4  ... 
.44  4AS7G  .. 
.44  4AT4 
.44  4Ai'5GT 
.44  4Al'4 

.71  ,  4AV4 _ 

.71  4B4G  .. 

.44  I  4B9 . 

.44  I  4B7 . 

.71  4BS  ... 
.44  4BRG.... 
.44  4BA4  .  . . 

.44  4BA7 _ 

.94  4B<:5  ... 
.74  4BC7.  . 

.44 . 4BD9GT 
1.91  4BD4  ... 

.74 , 4BE4 _ 

.49  4BP9.... 
.44  4BP4.  .. 
.97  I  4BG4G.. 
1.19 , 4BH4  ... 
1.91  4BJ4  ... 
.91  4BK7  ... 
.43  4BI.7GT. 
.43  4BN4  .  . 
.43  4B04GT 
.93  4<:4  .... 
.41  4C9  .... 

.99  4C:B4.... 
.47  4C4  .... 
.44  4C9G  ... 
.44  4CD4G.. 

.44  4I>4  _ 

.94  4D8G  . 
.71  4E9 
.91  4F9GT  . 
.91  4P4  .... 
.71  4E4G  ... 
.94  4P7  .  .. 

.91  4P9G  .  . 
.44  4G4G  . 
1.94  4H4 

1.39  4H4GT. 
.74  4J9 

.94  4J9<;  . 

.74  4J9GT 
.44  4J4 
.94  U7 
1.99  4J7GT 
49  4I9G 
1.94  4K9GT. 

3.39  4K4GT 
.97  4K7 

1.19  4K7G 
.97  4R9 
.41  4K9GT 
.77  4I.9G 
.93  4L4 
.77  4I.4G 
.97  4L4GA 
.44  4L7 
1.94  4L7G 
1.41  4N7 
.44  4N7GT 
1.97  4P9GT 


I4B4.  . . 
I4B9.  .  . 
14C9... 
I4C7 .  .  . 
t4E4.  . . 
14E7. . . 
I4P7... 
I4H7. . . 
1437... 
I4N7  -  . 
I4R7  .  . 
I4W7.  . 
14X7  . 

14 _ 

I4T9 

33  . 
34A  ... 
39A4 
391.4GT 
39E9 

34  .  . 

'37 . 

39D7 . . . 
39  ... 

39  Spw 

31 . 

:  33 

'  33L7GT. 
33 . 


3EP7A. 
3GPI... 
3HP7  . 
4AP19. , 
9API.. 
9AP4. 
9BP1 
9BP4 
9CPI 
9CP7 
9PP7 
9HPt 
9HP4 
9JPI  . 
9JP3  . 
9JP4  . 
SLPI  . 
9I.P9  . 
9MPI  . 
7BPI.. 
7BP7. . 
7BPI3. 
7BP14. 
7C:PI  , 
40  P7 
4LP7 
I9HP4 
19PP4 
I3DP7. 
I3GP7. 
13HP7 
;  493Pt 
I  4H 


1449 .  1.99  < 

1494 .  14.99 

3999  ..  1.99 

3991 .  1.19 

9949  .  .  33.99 

Trantmlttlni 

R  Special 
PurpoM  Tube* 
OA3  .  91.39 
OA3  .  1.91 

OB3  .  1.99 

OR3  ...  1.34 

003 .  1.39 

OD3  .  .  1.19 

1B3IA.  3.99 
1B33  ...  3.39 

1B33 _  4.49 

IB34 

'WeM)  13.49 
IB34 

>Sylv).  19.49 

1B34 _  3.73 

IR37  ...  14.99 
1R34...  3.49 

1B33..  .  3.49 

1B39 _  13.99 

IB34  .  13.99 

'  IB39 _  33.99 

1B4I ....  47.99 
IB43....  4.99 

IR94.  33.99 

1H39..  .99 

1931  4.99 

173  3.79 

3B33  .  .  3.39 

7C3I  .79 

,  3G33  .79 

'  X:34  .44 

K:34A  .44 

3G34 . 44 

3C34  33.99 

K:49  .  14.39 

K:43 _  34.99 

H'Ai  .  .  33.99 

3044  .  1.99 

..  34.99 

3G91 _  9.79 

3E33....  1.99. 

3E34 _  4.19 

3J3IA,..  4.49 

3J33 .  4.99 

3J34  .  34.99 

2J37 .  34.99 

3J31  .  34.99 

3333  43.99 

3J33 .  34.99 

3J34 .  34.99 

3J34  .  99.99 

3J37  13.79 

3J39 .  17.99 

3J34  .  44.99 

2J49.  ...  34.99 
3J4I.  .  179.99 

3J49  .  37.99 

3J44  .  49.99 

3J99  .  34.99 

3JR91 .  .  .  3.99 

3399  97.99 

3394  .  199.99 

3341  .  49.39 

3K33  37.99 

3K39  33.99 

3K  34  .  197.19 

3K39  .  34.99 

3R  34..  34.99 

3K33.  .  .  349.99 

3K49 _ 149.99 

3R  94. .  .  139.99 
3K99  139.99 

3X3A  1.89 

3B33 

EL-IC.  3.49 

3B33 _  4.79 

3B34  .  .  9.39 

3B34W  7.49 

3B39.  .  4.99 

3B34  3.79 

9B37 _  3.49 

3034 _  1.99 

3037  4.49 

3D31  ..  1.49 

3n31A..  3.39 

9E34  .  14.99 

3331  .  49.99 

4-139A  ..  34.99 

4AI  .  1.19 

4B33 


WE<374A  9.99 

374B  3.99 

WE-379A  4.49 

WE-393A  4.39 

WE-399A  9.97 

WE>394A  7.49 

WE-344A  9.79 

394TH  4.79 

394TL  4.79 

397A  9.99 

WE-394A  4.49 

WE-319A  7.99 

WE-313C  4.19 

314A  .  .  .94 

337A  4.39 

WE-33IA  4.79 
WE-343A  199.99 
^X-344A  3.79 

WE-399A  4.49 

399B  4.49 

Wm-394B  9.49 

341A _  4.79 

349A ....  4.49 

371A . 49 

37IB . 49 

399A ...  3.49 

WE-344A  4.79 

417A _  14.49 

434A.  .  .  17.99 


OOA. 
OIA.. 
OZ4  . 
OZ4A 


949 

944A 

944B 

973A 
974 
974  . 
879 


39 '91... 
39A9.  . . . 
39B8  .  .  . 
39L4GT. 
39W4.... 
39Y4 
39Z4GT. 
39Z9GT. 
34  .  .  . 

37 . 

39 . 

34  44 

41  . 

43 

U . 

49  . 

49Z9GT 


Photo  Oil* 
IP33  94.19 

1P34  1.37 

419  1.49 

414  1.49 

433  .  1.39 

437  1.89 

431A  4.49 

1449  .  .  1.49 


Thyratroaa  R  . 

IRaltrona 
OA4G  $1.33 
EL-C;iA.  4.79 
3A4G  1.39 
3B4  3.19 

3G33  4.49 

3D31  1.99 

3C33  4.49 

3C:31  EL> 

ClB  3.49 
K'.49  .  17.99 

4C:39  .  39.79 

EL-CJB..  4.49 
9033  .  93.49 

C:4A  .  4.79 

C:4J  .  4.49 

PG-17  99979.39 
PG-33  17.99 

PG-41  133.99 

PG-47  .  14.99 

PG«91A  .  4.49 

41  7.89 

FG-49 

9949  39.99 

FG>194 

9941  .  34.49 

PG-199  14.99 

FG-144  49.99 

FG-173  •  34.99 
FG.ITt  14.99 
RX>333A  4.49 

FG-339A 
9993  44.99 

FG-371 ' 

9991...  43.99 

343A _  9.49 

344A  .  .  4.77 

GL-419/ 

9999  .  34.99 
Ki.'-419  13.99 

Kl'-433  34.99 

KU-439..  33.39 
Kl’-434..  34.99 
WL-493 

9991  43.99 

W1..494 

494  93.99 

WL-473  33.99 

WL.477  34.99 

WL-491 

9999  .  34.99 

733A  .  3.79 


799A _  4.i 

794A  4. 

719A.  .  1. 

713A  1. 

7I4AY  4. 
719A  .  4. 

719B.  13. 

719C _  34. 

7I7A  ..  1. 

7I9AY  .  49. 

718BY  49. 

%9'E-7I4A  34. 
739<:Y  -  79. 
739DY  ..  79. 

73IA _  4. 

733A  .  4. 

733A  B  19. 
734A .  3. 

734B _  3. 

739A _  9. 

734A -  9. 

734B _  49 

739A .  .  39 

73IA  3 

WL.7t7..  4 

799Y  1 


91 .  1.41 

93 .  1.14 

93  1.11 

93V  .  1.49 

94  4Z4  .74 

99  .  .74 

94Y  .99 

1I7L7GT  1.84 

117P7GT  1.84 

I17Z3  .74 

II7Z4GT  .47 

FM.1999  1.94 

Cathode  Ray 
Tuba* 


.94  4R7  . 

.71  4S4 . 

.87  4S7  . 

1.11  497G 

1.39  4SA7  . 
1.17  4SA7GT 
1.99  4SB7Y 
1.99  4SC7 
.44  4SC7GT 
1.99  4S07GT 
1.14  4SF9 
1.11  4SF9GT. 
3.29  4SF7  . 

.49  4SG7 
1.31  4SH7 
.84  4SH7GT 
.84  4SJ7 


12SP9 
138P9GT 
13SF7  . 

13SG7  .  . 

13SH7  .. 

13SJ7 
13SJ7GT 
I3SK7  .91  iAPl 

13SI.7GT  1.93  3AP9.. 
13SN7GT  .44  3AP1 . 
13SQ7CT  .74  3AP4 
13SR7  .94  3BP1 

13SR7GT  .94  3(:P1 

13X3 _  1.14  3DP1 

13/3  .84  SDPIA 


!87  4SJ7GT 


.47  3EP1 


GUARANTIED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


1.94  9SK7 
1.34  4SK7GT 

3.99  9S1.7GT 

1.39  ;  9SN7GT 
3-99  4SN7WGT 

1.99  4Sm  . 

.44  4Sg7GT 
.44  4SR7 

3.49  4SS7 
.84  4ST7 
.74  4T7G 
.74  4T8 
.44  4t’9 

3.39  41’7G 
4.93  4V4 

.43  4V4G 
1.31  4V4GT 
.94  4W4GT 
.43  4W4GT 

1.49  4X4 

1.39  4X9GT 
.47  4Y4G 
.44  47.Y9G 
.99  7A4 
.73  7A9 

1.39  7A4 
.88  7A7 
1.19  7A8 
1.49  7AI>7 
.44  7AH7 
■  73  7B4 
1.19  7B9 
.93  7B4 
1.43  7B7 
.44  7B9 
.44  7C^ 

1.49  7C9 
1.49 , 707 
1.94  7E9 
1.34  7E4 

.49  7E7 
.79  7F7 
.94  :  7F9 
.98  7G7 
.44  7H7 

3.49  7J7 
.88  7K7 
.93  7LT 

1.19  7N7 
.93  707 
.44  7R7 
.44  797 
99  7V7 
.41  7W7 
1.94  7Y4 
.93  7Z4 
.83  19 
.79  13A 
.44  I3A4 
.44  13A4GT 
1.94  I3A7 
.44  I3A8GT 
.74  I3AH7GT 
1.39  13AL9  .. 

.44  13AT4 
.44  13AT7 
.U  13AU4 
.89  13AIT7 
1.33  I3AV4 
.44  13AW4 

1.94  I3AX7 
1.97  I3BA4 
1.74  13BA7 

1.94  13BD4 

1.99  13BE4 

.49  lien 
1.14  13P9GT 
1.19  13H4 
44  12J9GT 
.44  13K8 

.94  13Q7GT 
.44  I3SA7 


SYNCHROS 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL  SIZE  1,  3, 
5,  6,  7  and  8  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 
S  SF  tog  N  C-44«M.«  C.««40«-1 

I  SG  TG  X  C-S«701  C.TT410 


ICT  IN  i 

ID  *OG  I 

SDG  *G  > 

SEND  FOR  COMFLETI  LISTIN6 


C-S«TT*-1  C-TtSM 

C-6«4eS-t  C-TM4* 

C.M40*  C-TM10 

SYNCHRO  CAPACITORS  IN  STOCK 


Tcfjns  20%  cosJi  with  ordwr,  batanew  C.  O.  0. 
mha  rat*d.  All  prittt  iwt  f.O.B.  our  wor*- 
homt,  Phlla.,  Ptniw.,  uibihct  to  ehango  with¬ 
out  notice 


LECTRONIC  RESEARCH  LABORATORIES 

715-19  ARCH  ST.  PHILA.  6,  PA. 

fc/ephonei  -  market  7-  6771  -  2  -3 
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SEARCHLIGHT  SECTION 


PRECISION  RESISTORS—'/*  WATT— 10« 

*  10.48  H  32  14  im  02  M  147  S  7» 

2.8  10.84  13.02  18  8  79.81  230.4  2,1M 

3  8  11.28  13  82  18  37  108.8  301.8  3.800 

8  11.74  13.89  123.8  386.8 

8.88  128  414.3  89.148 

PRECISION  RESISTORS— Vi  WATT— 358 

28  11.1  87  4«)  «.,V8)  18.000  M.OOO 

.334  13.18  97  8  723.1  7,(810  18.7(8)  37.000 

.444  13.3  128  8.38  7,300  17,000  45.0(» 

.802  IS  178  970  7. ,300  19,880  47.000 

.8.37  28  179  8  1.500  8,(88)  ■20,1.30  50.000 

.827  45  ISO  2. .3(8)  8. ,300  21.300  5*,0(« 

.76  46  2W)  2,8.30  8.800  25.000  59.000 

1. 00  52  210  3,99.3  10.000  26.687  59,905 

1  01  55.1  235  4,000  12,000  30,000  58.001) 

1.53  60  240  4.285  14,825  32,700  70,001) 

2.04  61  260  4.300  15.000  32,888  ^.012 

3.25  65  270  4.451  15.750  33,000  W,fll8) 

5.26  68.6  290  .3.714  1.3.7.35  33.300  100.000 

5.89  69  298  3  5.900  18,810  38.888  180.000 

10.58  75 

PRECISION  RESISTORS— 1  WATT— 41* 

.1  2  58  15  60  425  7.0(8)  .35.000 

.11  2  6  18  80  1.530  8.250  56,0(8) 

.2  2.88  28  125  2.215  9,000  65.000 

31  3.1  30  2.30  2.2.V)  10.000  68.000 

.861  3. .39  38  270  3.300  12.000  70.000 

1  01  4. -29  45.5  312  5.0(8)  12.420  84.000 

1  166  5.21  54.25  420  5,221  80,000  95,000 

■  ^PRECISION  RESISTORS— 1  WATT— 40* 

100.000  166.100  320.000  399.000  590.000 

105.000  240.000  413.000  600.000 

120.000  ^OO.OOO  348.000  520.000  645.000 

12S:000  270.000  522.000  650.000 

130.000  296.000  378.000  700.000 

132.000  310.000  8(8).000 

149.500 

MEGOHM  1  WATT  lOo— SI  SO — 2  — M* 

PRECISION  RESISTORS— 2  WATT— 7S*  _ 

4.385  5.000  6.000  10.000  19,917  23.000 


TIMING  MOTOR 

t  RPM  IISV  40  eye 
E.  Ingrohom  Co. 


NEW  COAXIAL  CABLES 

Pfic«  pe» 


• .  R(122Ar _ 

IM.M  RU24 . 

85.M  RCJ  26 . 

.  I26.66  RO  2V» . 

R0  34 . 

U.  .  275. ••  R(J  35 . 

.  246.##  R0  4l« . 

.  I26.M  KG  54  4  U.  . 

...  .  246.M  RG  55*  . 

.  2U.8#  RG  57* . 

.  .  456.M  R('»  68* . 

.  RG58At;*. 

.  12M.M  R(i  50* . 

.  I456.M  R(i62* . 

.  22«.6#  RG77* . 

U* .  IM.M 

Aflil  25^^  for  ordm  lew  than  .500  feK. 
'Vo  minimum  order— others  250*  minimum. 


GEAR  ASSORTMENT 

IM  small  assarted  tears.  Most  are  stainless  steel  or  bras.^ 


Expetinwnt 


VERNIER  DIAL  or  DRUM  (From  BC-221) 

DIAL— 2 V  di*  In  360*.  Black  with  stWer  marka. 

Ila4  tbumblock.  DRUM— 0-50  In  160*.  Black  with  silver 


SOUND  POWER  HANDSET 

BRAND  NEW 


*1.— \u  l4tter1es 


^C^jNE  CORDS  4  tt.  lonu  with  moirteil  rubber  plug  iQc 


COAXIAL  CABLE  CONNECTORS 


Sound  Powered 
Chest  Set  RCA — 
With  24  Ft.  Cord 
Per  Poir 
USED  $17.60 
NEW  $26.40 


isr  $1.30 
UG  I7S/U  t3<IF 
$3>-lAC  $0.42 

83-1  Al»  .3# 

H3-1F  1.30 

H3-IH  .12  , 

S3-1HP  .25 

K3-1J  .M 

h3-lR  .4# 

h3-tSP  .40 

H3-1HPX  .ee 

8a-lT  1.30 

8»-2AP  1.45 

H3-2J  2.1# 

H3-22AP  1.1# 

83-22«P  1.15 

83>22K  .48 


404  124 

SO-32$  HOOD 
I’G  87/U  $1.40 
h8/U  1.35 
102/U  .40 

103.  U  .48 
104^1^  1.10 
167a'  4.85 

175  U  .15 

176  U  .15 

224  U  1.40 

225  V  2.45 
26U  U  1.35 
290  IT  1.35 
306  I*  2.05 
499/U  1.25 


400  CYCLE  INVERTERS 

Leeland  Electric  Co. 

20  28  V.IMV.  92  A.  WKM)  R.P  M.  Out 
phane.  1500  V  A.  90  PF  . 


3  AG  FUSES 

Am.  Per  lOO  Amp  Per  !#•  Amp  Pe< 

1/16.  ...  $4.00  3/4 .  $4. to  8  ...  ] 

1 'H .  4.M  1 .  3.tt  It 

3  8.  4.M  4 .  3.M  15 . 

1'2  .  4.00  6  .  3.00 

3  AG  FUSE  HOLDERS  (Finger)  2Sd 

DELAY  NETWORK— ALL  1400n 

T  114— Approx.  2.2  micro  sec.  delajr. . 
TJJ^_Rlt^laM^TjJ^ji1th_tap^brou£l^ 

BEARINGS 

Mfe.  No.  ID  OD 

MRCMlt-l  5  1/3  6  13* 

MRC7t24-l  6  6/64  6  15/64 

Timken  37425  4  5/16  0  1/4 

MRC-7021-200  4  1/8  6  0/33 

MRC  104  M3  1  17/64  3  7/16 

MRC  104  Ml  1  13/64  3  7/16 

Federal  LS  II  1  1/8  2  1/2 

Nerma  S  II  R  11/8  3  1/8 

Pafnir  B  541  1  1/16  1  1/3 

Hoover  7203  5^9  10/16 

Norma  303S  5  8  10  16 

SCHATZ  3/4  1  3/4 

N$53t2-C13M  1/2  13/S 

ND$200  25  64  1  5  33 

Norma  S  3R  3/8  7/S 

MRC  0*  R1  11/33  1  1/33 

MRC  38  R3 _ 6/16  55 '64 


Wach 


DIFFERENTIAL  *7— TSa 

SH*  dla.  X  S%*  long 

Used  between  two  C78148's  as  a  dampener.  Can  bi 
converted  to  3600  RPM  Motor  In  10  mlnutaa.  Con* 

version  sheet  supplied.  (Converted) . M.Si 

Moont^nt  Brackets  —  Bekellte  for  eeUyns.  and  dlf- 


Thlckneae  Price 
1*  $3.50 

0/16  3.50 

20/83  4.25 

23/64  2.05 

25/64  1.75 

25  64  1.00 

5  8  1.75 

38  1.25 

0  32  .55 

7/16  .00 

7/16  .00 

0/10  1.00 

1  S/S  1.00 

11/33  .55 

7 '32  .45 

5  16  .45 

9'32 _ ^ 


ferentlaU  abown  above 


2J1G1  SELSYNS 

400  CYCLE  BRAND  NEW 


POSTAGE  STAMP  MICAS 

mnif  nmif  mnif  innif  mnif  mmf  mmf  mfd 
7  25  .’s6  no  250  500  SOO  .(M)|6;i 

7.5  26  60  120  270  510  S20  .002 

H.2  30  62  12.j  :iOO  .VM)  (101  .(N)27 

10  3:i  6K  1.50  3:k)  .5ko  .imhi  (n).3 

15  39  70  160  .3.50  6(M)  .(N)12  .00X3 

IH  40  75  175  370  620  .(M)13  .(M)X5 

20  43  SO  IHO  390  6.50  .00136  .  00.36 

22  47  H2  2(¥)  4(M»  6H0  0015  004 

23  50  90  220  470  750  .0016 


mfd 

.0044 

.(M)56 

.(N)6 

.(N)62 

.0065 

.006M 

.0082 

.01 


NEEDLE  BEARINGS 

TORRlNr.TON  BIOS  wide  S*  18*16*  304 

Brand  New  Meters — Guaronteed 

0-10  ma.  D  C.  SV.  ..3.95  0-M  Amp.  D  C.  3H'.  $2.25 

0-1  ma  D  C  DeJur. .  .Scale  Reads  0-4  KV _ $6.75 


OIL  FILLED  A.C.  CONDENSERS 

V.A.C.  Price  MKD  V.A.C. 

7.50  $i.49  4  4  375 

660  7.50  30  XM 

660  5.45  2.5  XiO 

660  5.45  20  330 

660  4.45  10  Xk) 

660  4.45  6  Xk> 

660  4. .45  4  330 

660  3.45  3  XIO 

660  2.45  1.75  330 

440  e.25  20  220 

440  3.45  10  220 


Price- 
Si. 15 

6.50 

7.50 
4.75 

4.45 

3.25 

2.25 

1.45 
.85 

4.45 

2.45 


SELENIUM  RECTIFIERS 


Price  Schedule 


1N34  fryntal  l>lode. 


Choket:  30  Hy.  MMA  (g  51.29:  6HY.  60Ma" 
Fewer  Tat  Switch  OHMITE  («312-5  Tapsi 


.horting  2.5A  ISO  V’.  A. 


Timer  -Indiutnal  Timer  t'orp.  15  min  on  IS  min.  off 
cuntinuous  115  V.  A.  C.  Kully  ca-wd  Plugs  Into  octal 

Mirkft  . . I0«>0 

Just  received — Quantity  ef  used  BC  221  tarts. 

_ Send  u«  your  requirements.  _ 

Mike  Connecter  .\mptienol  60  61  Interchangeable  with 
.Vmpiirnul  HO  M  rad  plated . 2$< 


PRICE— $2.00  EACH 


JONES  BARRIER  STRIPS 

5—  140Y  .15  I  3— 14IW  .27  I  0— 141W 

3— 140\W  .21  4—141  .24  9— 141Y 

6— 140  .28  5—141  ..4#  I  .3—142 

10— 140W  ,54 ’5- 1411,  vv  .41  2  —  150 

ID— 140**W  .54  7— 141»tW  ..57  3—150 

3— 141*4  W  .27  S— 141»«W  .04 _ 


PULSE  TRANSFORMERS 

VTAH— 9262  1>2:h  92H0  9340 

WESTEJIN  KIJ-XTRIC—DIOSnS  D161310 

KSS696.  KH9365.  K!$9565.  K89H00.  KS9862.  KS1S161 
GE.N'EllAL  ELtXTUIC-K2731  80-G-5 

JKFFKIUWN  IXELTIllC— C-12A-1318 
DIXION  COID— TR1048  TItl049 

aiao353-7$50-2A:  352-7251-2A;  T  1229621-60 


Hordwore  Assortment 
Screws*  Nuts*  Washers*  Lugs, 
Etc.  Mostly  Brass  3  Lbs.  $1 


TIME  DELAY  RELAY 

Catle  Sitnal  Cere..  Moline.  Illinois 
I  Min.  Delay.  IIS  V..  60  Cycle 
2'4  second  recvrlinu  time  spring  return 
Micro-switch  rontai-t.  lOA  •  Holds  ON 
long  as  power  Is  applied  •  Fully  Cased 
ONLY  . $«. 


.All  orders  f.e.b.  PHILA.  PA. 


Minimum  Orders  S3. 


AN  CONNECTORS 

IMMEDIATE  SERVICE 
PHONE!  WIRE!  WRITE!  YOUR  NEEDS 


Arch  St.  Cor.  Croskey  Phila.  3,  Po.  Telephone  Rlttenhoute  6-4927 


May.  J952  — ELECTRONICS 


INVERTERS 


High  Trent.  W^lnchouM  Prt:  115,  90  cy. 


et  c.  SAM2IJJ7.  Input:  J7VDC.  Output;  fiOVDC 
ir.n  Waipi.  4rtOO  Rl'M.  T>pr  Mr.-J7-I».  N>w.534.M 
Cditpn  5AII3INJI8A.  Input:  STVDC,  44  Aini^. 
H;;tK)iu»M.  Output;  eoVDC  et  8.8  Ainpn.,  5.t0 

W.IU,  N«r^.  . i22.M 


TJ4  1J7  r  L»»oie  Krfu  Mrtrr— 375  to  715  5IC. 
T8-47.M»RTf.t  ih^r.  40  .-iOOMt’. 

TH-4.H7/  U  IVtk  tu  IVak  VTVM. 
a\/.\PR-1  Rrtviiing 

RlllA  .\PR-.5A  R*^  rl%pr— 1000  to  9000  5IC. 

AN.  APR-4  Tuiimg  I  nlu  TN-17  (76-300  MC). 
AN/.U*R-4  Tuning  rnittTN-lH  Ctoo  liKN)  MC). 
AN.  APR-4  Tuning  I  nlH  TN-t9  (050  2200  MC). 
Tl'  58  Rengo  "A'  Timing  t  nitt  (110-370  MC). 
ltt’l20,T  APN  4  T**^t!« 

A.N/APA-10  Penoranuf  AiUp(nr!i  11.5V/'60  cyclM- 


G.C.  5BA50LJ2A.  Aniuiture  27VIM'  at  8.S  Amp«. 


AMPLIFIERS 


SYNCHROS 


Ord.  Dr.  No.  Now. 


W.E.  Type  3I6B  Laboratory  liMds^tH.  ITice  p»‘r 
Hrt  . $8.50 


Onorator  Cap«citor<i  5/10  mfil 


RELAYS 

Struthm-Duna  1RXXI20.  110  A.C . 

.\d»attc«  type  45.*C,  SPDT.  115  A  C _ 

Leach  type  11.54A.  SPOT.  115  A.C . 

Leach  type  1054.  B8N  20  2HV  D.C . 

Clare  Plug  in  baae  No.  .WMX  115  A.C 
G.E.  Plug-In  ba-te  Betniitire  K27JM53. . . . 

AlUed  Control  type  BJ  4.52-112^ . .  . 

Western  Electric  D-163781  plug-ln . 

Guardian  Time  I>ela»  type  It 
Haydno  Time  Delay  17717  li0\'  80.  . . 


SEARCHLIGHT  SECTION 


MOTOR  GENERATORS 

2.5  KVA  Diehl  Elec.  Ce.  120OC  to  120AC.  60  ry.. 

1  ITi  .  Complete  with  Magnetic  Controller,  2  Field 

RlasM  and  full  tK  ^re  parts  Inohnling  spare 
Biaiaturas  f<w  generator  and  motor.  New  rondi- 
tt«gi  .  |2i^  M 

2  KVA  O'Keefe  and  Merritt.  115DC  to  i20.\C,  5() 

ry..  1  ini.  Ejipiirt  Crate«l.  New . IIN.M 

1.25  KVA  Allit-Chalmert.  11.5DC  to  120.\C..  60 

ry..  1  im.  N«-w  with  bo*  of  Rpares . II7S.M 

Ham**  marhine  2:!0i»C  to  120.\C . 5175.00 


Onan  M.6.-2I5H.  Nary  type  PU/13.  Input  115'130. 
80  ry  .  1  ITi.  Output:  115.  4k0  cy.,  1  l»h..  1200W' 

ar^i  2»»V  Dt'  at  4  amps.  New.  . 5205.00 

G.E.  5021NJ3A.  Input:  2418!!.  Output:  115,  40o 

')  .  4H.5VA.  New . 520.50 

Leland  Elec.  Ca.  P43t>8A  Input:  28DC  at  38  Amps. 
Output:  HOV.  800  cy.  I  Ph..  4H5VA.  New...  $22.50 
G.E.  J0I69I72.  Input:  2NDC.  Output:  115,  400  ry.. 

1  Ph.  1.5KVA.  New  . E32.50 

G.C.  5A8I3I5SIIA.  Model  218J.  Input:  281>C.  Out¬ 
wit.  il5.  400  cy..  1  Ph..  1.5KVA.  Regulated 

Sew . 599.50 

Heltier-CabeC  M.G.  164.  Input:  440.  3Ph.,  tU)  re.. 

Oiittut:  70V.  148  ry.  3  Ph..  O.140KVA.  New  567.50 
Eicer.  32DC  te  IIOAC.  60  ry..  1  Ph.  at  2  4  Amps. 

S**» . 532.50 

DYNAMOTORS 

Mmy  t»«  CAJ0.2II444.  loiiut:  tO.-;  to  irjinr.  Out- 
Ollt  rilhi.r  2ttlM'  at  ZU  inip..  or  l.tIM'  at  40  amp.. 
Ita'lio  flltarod  aofl  conipirte  aith  lin.  lorltcli 

Now . IB9.M 

TyM  Pt94CII.  For  Sl  H  Ilran.l  nrw  In  orar 


Cartw.  eVDC  la  4MVDC  at  .N<lii'.‘.‘.»30.W 

AMPLIDYNES 


RI'M.  Output:  2.’>0VDC  at  0.5*  .\mps  'New .  .iuS.OO 

SMALL  D.C  MOTORS 


New  .  127  50 

Ovter  C-7-5.  27.5VOC.  1/2011P,  3000RP5f.  Hhunt 

W\iund.  New . 50.50 

Oumere  Ce.  type  ELBG.  24VIH*  40-1  gear  ratio. 
Fur  type  B-4  Inter^alonieter.  New.  . 56.50 

400  CYCLE  BLOWER 

WestinfheuM.  Type  FL.  115V.  400  ry..  6.700  RPM. 
.Airflow  17C.5'..M.  New  . $9.50 


Feed  Inst.  Ce.  S>T>fhro  IHfferentlal  Generator.  JIinl. 
3  Type  58Im;.  90  90\’.  4U0  cy..  Ord.  Dr.  17;:n20 

N»-w . . .522.50 

Armpr.  Synchro  infTrrenttal  Generator.  Type  6IX; 
N.-w  .....  .  . 560.00 


PARABOLOIDS 

Spun  MagncNiom  dishes  17^*  dla.  4*  deep.  Mount¬ 
ing  brackets  for  elesation  and  azimuth  rocitrol  on 
rear.  11%  x  IK'  opening  in  center  for  dipole.  Brand 
new,  per  pair . 56.75 


SOUND  POWERED  PHONES 

Western  Electric  .Vo.  D173312.  Type  O.  CtmUna- 
lion  headset  and  cbest  microphone.  Brand  new  In¬ 
cluding  20  ft.  of  rubber  corered  cable .  517.50 

Autematie  Electric  Ca.  Na.  GL*643AO.  Stmilar  to 
abose  but  including  Throat  microphone  In  adiUtion 
to  chest  microphone.  Brand  new  with  20  ft.  rubber 

•OTered  cable  . 510.00 

U.  S.  Instrument  Ce.  Ne.  A«260.  Complete  with 


MODEL  AN  APA-10 
PANORAMIC  ADAPTER 


400  CYCLE  TRANSFORMERS 


Providas  4  Typaa  of  Presentation: 

(1)  Ponorofnic  (2)  Aurol 
(3)  Oscilloprophic  (4)  Oscilloscopic 

Ih-.i.;i(f4|  for  U-M-  with  lereltillg  «-tlUipllM*III  .V 
.\Kl(  W  ARK  AN  .VPi:  4.  SCIt  '.H7  or  I 
rn*en«-i  Wilh  I  F  •>(  4-V>  k*-  *>  2tiH-.  or  :uitiM- 
With  21  miles  tni'huiiiig  :r  stciw-  tuiie.  ('itnier 
for  uperat.oli  tgi  11*1  1  r.ll  «  >rle  s«>uree.  cage 


for  Uperat.oii  tgi  I  Ti  1  i;i»4  \rl* 

PRICE 

Gov't  4'«Ht  IlMNI  IH« 

AN  APA  lo  XU  Psge  Te.-h  .^Ij 


TEST  EQUIPMENT 


AUTO.  4iK>  ry.  G  K.  Cat.  No.  80G184. 

KVA  .UI.'.S  52UP  Volts  480, 345/300 '115. 

New  . 56.05 

FILAMENT.  400  28(M)  ry-  Input:  0  75.  80 '85/105/ 
ll.%  12.%V  Output:  5VSA.  .5V3A/5V3A/5V8A/5V6A 

5V8A  8..3V6A/6.35.A.  .New  . 53.96 

PLATE  4  FIL.  Raytheon  i:XT238.  Prt:  115.  Hec 
XI  >  •tOVt'T  0.0H.*iA.  Si:  5V/3A.  Sec  93: 

»,4H\tT  U.IOA.  Sec  g4;  5V/3A.  T.V.  1780 

HM.»*  34.75 

PLATE  WECO  KH'».%80.  Phi  HDO  ct.  Prt:  115V.  Sec: 
i:;5«  u  at  .o:.7A  (2700  V  TuUl).  Kler-rtat 

Vhhle^l.  Wt  2.3  ibv.  New  . 32.95 

Plate.  Thardarsan  XT46689.  1850  VA.  Prt:  105- 
12i'V.  •'•OO  ry.  1  PH.  Sec;  56011V.  Center  tappeil. 

1  *>KV  iiisulatinn.  Brand  new . 549.50 

PLATE  4  FIL.  WECO  KS0.V55.  4o0  cy.  Prt:  115V. 
Set-  31:  oaO-O-lClo.  Sec  92:  Three  6.3V  wind- 

. $4.95 

FILAIItHT.  Imi  jiod'lTi:/  wtitit  ITi: 

l|-.\  «H  l.HA/6.:5Vl. j.V  Klw:4»t  iihlilml. 

Wi  115  lb.  N-«t . 

PLATE  &  FIL.  400,1(100  cy.  Vti:  0  W)/115V.  »«•; 
rl-ljoovix;  .t  1.5MA.  Ncc.  »1=4(I0  vix;  »t 
I  ’.IIMA.  Fit.  Sw.:  0.4V4  SA.O  .tiVO  8A  (In., 

1-.(WVI'5V1.\  '5V1A  . »4.»5 

PETARD.  400  cy.  WECO  KSi>'9«.  4  llmrr 

liNiMA  . »2.T5 

HIGH  POT  TRANSFORMERS 


Up.  C.  T.  ungrounderl . $39.50 

PULSE  TRANSFORMERS 

PULSE.  WKCO  KS-0563.  Supplies  voltage  peakv  of 
l.'.rM)  from  *07  tube.  Texte*!  at  2000  l*ulses/sec  ami 
.'.OOOV  peak.  W.lg.  I  2=18  ohms.  Wdg.  1-3=72 
<ihms.  Lof  WVflg.  1.3=  08211  at  100  cpn.  57.50 
PULSE.  WECO  KS161310.  50  KC  to  4MC.  IS' 
Iba.  X  IS'  high.  120  to  23.50  ohm-v.  New  56.75 
High  Reactance  Trans.  G.K.  type  Y-35U2A.— 60  cy.. 


RECTIFIERS 

G  K  N'<..  6  lU '.H'lKIH  tor  .‘)4  cetlv  10  arapa. 

G.E.  No.  6  RC1,33F2  In:  H0  22n  60. 1.  Out: 
15  ;uiV  7'.  15(1  \ 

Mallory  APS  2n-  In;  115  2;:n  r;0'3.  Gut:  12/24V- 

c.'i  inoA 

Turret  Traim-r  Supply.  In;  220  60^3.  Out: 
2x\  i  :ov 

Cuiiiplete  xpeT-x  on  reque>t 


TER\t:  Rated  Cancams  Nat  30,  FOB  Bronx- 
villc.  New  York.  All  Merchondisa  Guarontcod. 
Prices  Subiect  to  Chonge 


Regoir  PorH  for  BC-34S  (H,  K,  L,  R  only) 

.\L<m>  Kt'  224  5t4MleU  F  K.  CoH-x  ant.,  r.f..  det., 
cxe..  I.F.,  r.w.  oxi* ,  xtal  fllterx.  4  gang  cond.,  front 
paneK.  dial  avwmidles,  rol.  coots.,  etc.  Write  for 
i'omplete  ll<t  and  free  diagram. 

HIGH  QUALITY  CRYSTAL  UNITS 
Western  Electra*— type  CU-iA''AH  in  holders.  H' 
pin  spacing.  Ideal  for  net  frequency  operation. 
AvaiUble  in  QuanUUes.  5H10-6354)-6370  0470-65l0- 
6810-0870-6890-6940-7270-7350-7380-7390-7480-7580 
•X720.  All  fundamentalx  in  KC.  Good  multipliers 
to  higher  freuuenciee  . 51. 25  each 


.Uitenna-Trans-Rcc  Vnlt  ASG-1.  j 

Radar  Set  KQ  complete  with  sparex.  I 

5I(Hlulator  type  SO-11.  I 

INilse  Timers  CUZ-5hAGD  (PD-5  Radar). 

Radar  Crystal  Units  98.35kc.  liaytheon. 

1N21B  Hylrania  IModes. 

Repeater  Adapters  CHM-50  AFO. 

SG  Series  Accessory  Control  Panels. 

SO  Series  Transmitter- Receiver  unit. 

C.VRD  23.\KK  Rearing  Control  Units  for  SO  Series. 
Auxiliary  Bectlfler. 

RADAR  ANTENNAS 

Type  80«l  (lOCM)  Complete  assembly  with  re¬ 
flector.  waveguide  noxzle.  drive  motor  and  synchros 

^c.  New  in  original  eases . 5279.50 

Type  60-3  (3  CM.)  Surface  Search  type  complete 
With  reflector,  drive  motor,  synchro,  etc.,  but  less 

plumhirig.  New  in  original  ca.ses . $169.50 

Type  80-13  (KH'M.)  Complete  assembly  with  24' 
:lLsh  with  feedliacK  dipole.  Complete  with  synchros, 
drive  motor,  gearing,  etc.  New  in  original 

;a-w^  . 5149.50 

AIM)  In  stock  —  spare  reflectors,  noxzles,  probex. 
right  angle  bendy  for  SG-l  antennas. 


HZimesui.  New  . *•»  >• 

400  CY.  SERVO  TRANSFORMERS 

G.E.  »(W<ia«5X  JM:  S7.5V.  See:  »1=1S.75V.  See: 

»Z“W.75V  . *3.75 

G.E.  »«!Mi«(i6X  Prt:  57.5V.  Sec:  IISV  C.T...».7} 
G.E.  »«(Mi««7  l-rt:  2ZIIV  (’.T.  Sec:  tJOV  I'.T  $3.7$ 
G.E.  »«(M!6'>SX  Prt:  11.5V.  Sec:  nsv  IT 5 V  175V/ 
J75V/130V/S311V/4.3V  LT/3.3V  IT . W.W 

RAYTHEON  VOLTAGE  REGULATORS 

Adj.  input  tap*  95-l»»V..  60  cy.  1  Ph.  Out^^ 
115V.  60  Wattx.  K  of  1%  Reg.  Wt.  20  Ibe.  H 
X  8K'  L  »  4S'  W  Overload  proteited.  Sturdily 
constructed.  TropleaUmt.  Special . 516.75 


GE  Seno  type  2CVIC1  400  eyrie 
Constant  Output  Line  RC-73i)C 
Synchro  Anipiiflers  for  Radar 
Intercommunication  t>iw  B(?-605 

ANTENNAS 

Coast  Guard  5tR-162  Whips  2.3K  fu 
klii'rowave  types.  AT-38.  .\S  11.5 
APT-2  Dipde  Antennas 
TDY  lUdar  Jammer  Horns 
Paraboloids,  klagneniuni  Dishes  1,  H  dla 
SCR-034-A  (Part  of  RC-153  B  .^ntennaj. 

POTENTIOMETERS 

W.E.  KS-15138  Linear  .Sawtooth 
W.K  KS-8732  for  SCILM"  Radar 
W.E.  KS-8801  Motor  I>rlven 


MISCELLANEOUS 

Cathode  Ray  Shields  for  3*  tube  M.75 

Variac  trpe  Motor  C«*irols  600  watt  .  513.50 

ID  C.M  Waveguule  90-'  elbow .  520.00 

A»l.d  Clamps  a.sHurte<l  typesv-write  for  samples 

SlMx'k  klounts  I^ord  «20 . 5-^ 

Sh«»*k  Mounts  U.  S.  Rubber  ».5i:>0C .  $-30 

Commando  l*ole  Ja«*ks  (Cook  Klee.  Coi . 51.00 

Fu<»stron  (Bus  FRN  50  .Lnipere  2.505  i . 5.25 

SwiUdihoard  Lamp  Rweptarles  ft  Jewels . $.40 

SCR522  Transmitter  Receivers  Brand  New 
TCU  Transmitters  125  watt  Ship  to  Shore 
B<'‘*8«A  TranspKiders 
RTT-AN/APN  I  Kecelvers 
RC  423B  Modulators 


SWEEP  GENERATOR 
CAPACITORS 

High  -ptHHi  IwlI  IjearingH.  Split  xtator  slB«r  plated 
-•«\ial  tvpe  5  10  miiifd  vA 

Brand  new . D4.3U 


HI-VOLT  CAPACITORS 

.25  Mfi..  20KV.  ... 

526.50 

25  Mfd  .  15KV  .. 

522.50 

1  illd..  15KV . 

544.90 

1  Mfd..  7  5KV  .. 

.  .512.50 

2  Mfd..  6  OKVA. 

511.50 

ELECTRONICRAFT 

INC. 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


INDICATORS 

I0-24/ARN-9  . 512.90 

I0-I4/APN-I  . 57.99 

lD-60/APA.ie  Panoramic 
Atiapter  converted  for  60  eyrie 
opi  ration  -rnmplete  with  tubes 
and  M)  page  Tech.  Manual 

5248.00 


ELECTRONICS  — Moy,  1952 


37V 


IN  OUR  VAST  STOCK 


324  CANAL  iT  N  T.C.,  M.  N  V. 


WAIhar  S  4*43 


SEARCHLIGHT  SECTION 


SEE  OUR  PREVIOUS  ELECTRONICS  ADS  FOR  LISTINGS  OR  WRITE  FOR  CIRCULARS 


OVER 


A.  C.  RELAYS 
RELAY  BANK  FOR 
CIGARETTE  MACHINES 


CERAMIC  &  FEEDTHRU 
CAPACITORS 


SIGMA  4F;  I  ma.;  SPOT;  10.000  ohm 


RBM  23024  ;  6  ma.;  4PST  n.o. 

6.500  ohm;  #R802 . 

RBM  23025  6  ma..  SPOT.  8C 

#R428  . 

W.E.  (Wkelock)  KS9665  9  ma.. 

1C.  2000  ohm.  #R426 . 

Karman  MidfcC  12  ma..  SPC 

ohm.  #R427  . 

cure  Type  J  (KI02)  6  ma..  SP 

ohm.  #R30  . 

Dumont  5  ma..  I  A,  3000  ohm  4 
Automatic  5035A7  8  ma..  I  A.  I 


uge  will 
be  ra> 
turned). 


May,  1952— ELECTRONICS 


WE  ALSO  HAVE  PRODUCTION  QUANTITIES  IN  STOCK  OF: 

APC  AIR  TRIMMERS 

COILS 

KNOBS 

SPAGHETTI 

BINDING  POSTS 

CONTROLS 

SINE.COSINE 

MICRO  SWITCHES 

CABLE 

CRYSTALS 

POTENTIOMETERS 

CAPACITORS 

FILTERS 

PULSE  TRANSFORMERS 

TOGGLE  SWITCHES 

CERAMICONS 

FUSES 

RELAYS 

TRANSFORMERS 

CERAMICS 

KOVAR  GLASS  SEALS 

RESISTORS 

TUBES 

ADEL  &  TINNERMAN 

RUBBER  GROMMETS 

SERVO  TRANSFORMERS 

CLAMPS 

HARDWARE 

SHOCKMOUNTS 

AND  OTHER  RADIO  & 

CHOKES 

IRON  CORE  SLUGS 

SOCKETS 

ELECTRONIC  PARTS 

iHi 

Cooke  Type 

C  4  ma.,  lAe  6500  ohm. 

#R5%  .. 

. zs 

3  (KIOI)  2  ma..  SPOT, 
#R588  .  4.9 

cure  A80S3 

wmm 

SPOT;  5  / 

Potter-Brumfil 

SPOT;  5  , 

ipHpm 

SEARCHLIGHT  SECTION 


pnKt 

EACH 


SHAFT 

LENGTH 


FIGURE 


D  S  IS 

A  9  1* 

A  9  t« 

E 

C  S  U 

D  5/1S 

D  S  IS 

A  9  IS  . 

D  S  IS . 

D  S  IS . 

D  SIS . 

D  S  IS  . 

B  It . 

D  S  IS 

D  S  IS . 

B  It . 

D  S'IS . 

B  It . 

D  S  IS . 

E  11  IS'vl  4*  D 

F  9  IS  _ 

Fir  r  Hound  Sltrft  HTrewclrivor  *4; 
Fin.  It  H<‘xnut  Herewdrim  mdi. 

Fir  K  Uuund  Shaft. 

Fig.  F  Itnuhlp  lUid  riatp. 


«.3  Vatts  «  4.9  Amm. 
6.3  Voitt  9  4.9  Ainga. 
6.3  Vain  0  l.t  Aiaat. 

Stork  No. 

5WI.% 


TOP  RadiO"Electronig  l/o/u€S/ 


TRIMME 


Fig.  A  Fig.  B 


Fig.  C  Fig.  D 


OIL  FILLED  CONDENSERS 

.045  MFD  K.OIH)  Volt  Vlumlo  "U  ".  On. 
IVramlr  ln<<ulat*>d  Scrrw  Terminal  IV*  x 

z  4%*  Blfh  Can.  ^  OS 

Slmk  No.  5S99A. 

Stondord  Brand,  Mfr.  Homo  on  Rt^ooft 


AMPHENOL  A  CANNON 
CONNECTORS  A  FITTINGS 

%% 

WRITE  YOUR  REQUIREMENTS 


.  <.S  -  1  Hamm  tS0034 

3  -  •  ASP1TA«f4 

3  -  10  ASF  ttClOt 

.  ..  t  -  IS  ASF4ttt11 

.  3  -  IS  ASFtIT-l 

.  3  -  IS  Talrad  MIOTO  30 

3  •  IS  Hamm  tSMTO  30 

.  ..  3  -  tS  CAIM401M1 

3  -  IT  Hamm  11T1S  1  . 

t.S  -  10  Comar  M4t00«4  «... 

.  t  -  30  ASF  AtH  SOI  .  . 

.  4.S  -  30  OBTTSlE-tS  .  . 

S  -  30  Hamm  SBL-TSMS.3 

4.S  -  3S  Hamm  ESA«n0T0-3T 

S  -  S4  Hamm  ESA40MT0.3S 

S  -  S4  Hamm  BL  71t4S-4 . 

4.S  -  SS  Sickla.  MT44MOO-< 

.  *  -100  Hamm  SBLTtMS.« 

.  •  -140  ASF10A34S04 . 

.  4  ISO  Hamm  AFCIE1S0 . 

.  «  -  S04  OAK-114MS10 . 

*  lloublr  spam]  platra.^ 

**  both  rnds,  MRir  avatlablr  w.'durt  corar. 

Fig.  .4  Ituuiiil  Shaft  Scrradrlvrr  adj.  w/)hrknut. 

Fig.  It  Uakrlltr  Kiioha  Ins.  Scrpwdrlrrr  adj. 


GROUND 

LUG 


Stock  No.  T48500  Price  to:  $5.50  oo. 


AN/APQ03  MODULATOR  UNIT 

signal  Corps  9  SCKS.'fST-IS  W.E.  Na  D151- 
7.1i4.  <>ll  llU«d  modulator  containing  a  pulae 
amplifier  and  aaaoriated 
rectifier. 

$125.00  «a. 


WRITE  FOR  COMPinE  BULLETIN 

PLEASE  REQUEST  ON  YOUR 
COMPANY  LETTERHEAD. 


platea  aquara. 

./r..4  E'n'c'h*  90g 

4*32  mmfd  per  aectlon.  8-lt  mmM  Me> 
tiona  in  aeries.  Single  rernmic  end 
pinte  1»S*  sfiunre.  dlnm.  z 

long  shaft. 

No.  MtVa  *  Eac'h  60g 


T___-  9**". •?  ••••gtnSla  ralaraaaad  accMnlt.  othars  Pra-aaraiaat  ar  3S% 

I  fifniS  *  Weaeait  with  order,  balaaee  C.O.D.  Price  F.O.B.  Chleana  aa4  anhiaet  ta  ahaaae  wlthawt 
IGlIlla*  Merehaadlae  Mbiaet  arlw^  aale.  aaa  anajm  »  enaan 


nadio  Sttfp/tis  Carp 


TRANSMITTING 


OTHER  TYPES  AND  SIZES 


AUDIO  PASS  FILTERS 


Band  pnaa 
SOO  to  ItOO 
cycle*  In* 
put  10000 
o  h  m  •  ~ 
O  o  t  p  a  t 
2.9000 ohms 
Level  lODB 


6.3  VOLT  FILAMENT  TRANSFORMERS 

Primary  115  Volt  00  Cycle  1400  Insulation  Thro*  0.3  Volt  I 
Secondarios  ^ 


Horizontal  Half  Shell  Mounting.  2V*  z 

2  13/16"  Mounting  Centera.  2  13/16"  x 

SV"  Core  Size  2V4*  above  Cbaasta.  Solder  Price 

Lug  Terminala  —  All  Terminals  Marked.  EACH  XbW«# 


ART/ 13  COMPONENTS 

Cb.E.  preaaure  awltch 
Colllna  No.  2S0491000 

Stock  No.  5730A  $6.50  ta. 

.\ntotune  Motor.  l/20th  HP.  2S  Volt; 
4.2  Amp.;  2600  RPM.  Colltn*  No. 
NVSm'B. 

Stock  No.  5731 A  $7.50  eo. 


ELECTRO-VOICE— 602 
DIFFERENTIAL  DYNAMIC 
MICROPHONE 

A  cloae  talking,  nouie-canceltlng  Speech  Mloro- 
ptione.  150  Ohm  Impedance  Ibmamlc  Unit  comes 
ruiiiplete  with  pre^s-to-talk  mitrh  and  S  Ft.  Shield¬ 
ed  Pour  Cooductur  Cable.  Brand  New.  IndltiduaBy 

U»Ard. 

Steeli  Price  Cl  RAO 

No.  52S2A  Each  #ia.W 


Oil  Filled  roodeneer  10  Mfd.  220  V.A.C.  Roun^ 

Can.  I'H*  Dtameter  z  S-V' High  *  Ar  b 

Stook  Na  5496A  $.95  OOCl 


ELECTRON  ICS -Mar,  >953 


SYNCHROS  •  AMPLIFIERS  •  AINICO  MOTORS  •  SHUNT  MOTORS  •  BLOWERS  •  RATE  GENERATORS  •  SUB  FRACTIONAL  HORSEPOWER  AC  MOTORS  aSELSYN 


SEARCHLIGHT  SECTION 


Kurd  Instrument 


for  laboratory  use. 
ea.  Stock  #SA>25t. 


UNITS  •  TORQUE  UNITS  •  AMPLIDYNES  •  INVERTERS  •  ELECTRONIC  SERVO  SYSTEMS  •  TACHOMETER  GENERATORS 


IMMEDIATE 

DELIVERY 


ARMA 

LATITUDE  MOTOR 

Dwg.  8413-30 
IX'  step  motor, 
.^tuck  #SA-372 

Special  at  $3.7ft  each. 


SERVO  MOTOR  (DC) 

Sperry  80010&8 
4  terminal-Armature  and 
duel  field  control  motor. 
2“  diam.'S^*  Is.  Front 
fiance  mounting.  Shaft 
V",  8/32"  diatn.  Stock  2rSA-tik 

Price  $9.7li  each. 


FULLY 


^guaranteed 


INSTRUMENT  INVERTER 

Pioneer  Type  12128-lB 
Post  War  Model.  Input 
27.5  volts  DC  at  1  amp. 
Output  24  volts  400  cy. 
Single  phase.  P.F.  0.4. 
4.0  VA.  Stock  2rSA-295 
Price  $39.50  each. 


OHier  Inverters  (400  Cycle) 

WINCHAKOKH  Pt'-T/AP;  Pl’-16 
tSKNKKAl..  KDliCTKlC  SASISINJS  I PK 
118);  5D21NJ3A:  PK-Clh. 

LBDA.ND  10339.  102^4.  PF-2U. 
PIONEKR,  12130-411;  i:i08'2B.  12121-2 
121 14-2. 


DRAG  CUP  GENERATOR 


Kollsman  Type  ST7-01S0O 
115  volt  SO  cycle  input.  SO 
cycle  output  voltage  propor¬ 
tional  to  shaft  speed  rota 
tion.  Stock  2;HA-Se7  Price 
each. 


AUTOSYN  MOTOR 

Bcndlx-Marlne  Ml 
Hb  32  V.  SO  cycle  excitation.  Use 
us  either  generator  or  ra- 
t  ▼  pester.  Stock  #8A-158 
^  Price  $24.50  each. 


PIONEER  AUTOSYNS 


Finneer  Bendix  Types  AT* 
1;  AT-54;  AT-14D;  AT- 
14<i  and  others. 

Prices  on  reqaeat. 


KOLLSMAN  TELETORQUE 

Kollsman  Type  403  self 
synrhronous  unlta  <8yn- 
^L^^Mjapehro)  116  volt  SO  cycle 
j^MliR^^B^excitation.  Um  as  either 
generator  or  repeater, 
.'(tock  Jt8A-79 
Prices  on  request. 


115  Velf  OX  Mof^ 


O.K.  Tjpe  8D.  1/2$  hp. 
4  lead  shunt.  Reversible. 
Double  shaft  extension. 
StH'ed  1725  rpm.  Laiire 
4|iMntity. 


RECTIFIER  POWER  SUPPLY 

Hainmet  Rleclric  Mfg.  Co.  Model  SPS- 
lOOK.  Input  220  volts  3  phase  SO  cyt'les  at 
13  amps.  Output  1.5-.7U  volts  at  130-66 
amps.  8  point  tap  selection.  IK!  meter. 
New.  Hto<‘k  xHA-510  Special  $$26.U0  ea. 


REVtKE 

CAMERA  MOTOR 


27  V.  D-O  Split-field 
serlea  Approx.  tH" 

m,,  w  9  U,*  tm 


Price  $8.1$  each. 


HOLTZER  CABOT  MG  SETS 

Type  MG-221.  Input  32  volts  E>*  at  8.5 
amps.  3430  rpm.  <>utput  110  volts  at  1.0 
amps.  400  ry.  Single  phase.  100  watts. 
Stock  2^8.4-508.  Price  $8e.5e  ea. 

Type  Mtf-218.  Input  115  volts  DC  at  2.3 
Amps,  output  110  volts  400  cy.  Single 
phase  100  watts.  Stock  2tNA-5e«  Price 
8110..%0  ea. 


MOTOR  SPECIAL 
BOOINE  NSHG-12  MOTOR 
Constant  Speed 

V.  n-C  Govrr- 
nor  controll.d 
^  3800  rpm.  l/30th 
hp. 

Price  817.58  each. 


Indicotor 
Anitude  Gyro 

Sperry  Na.  858844. 
(lov't.  .Vo.  R-lf-l-lSlO 
Three  phase  115  v.  400 
cycle.  Navy  overhauled 
.May  1950.  Prices  on 
request. 


2  HP  ACTUATORS 

I  RESEARCH — Dinear  Actuator — Dwg. 
29178.  Frame  26-39.  200  volt  3  phase  400 
cycle  motor  with  thermal  protection.  2 
hp.  8  amps.  11.000  rpm.  Duty  1-20.  Stat 
3100;  Tens.  ISOO;  Comp.  ISOO.  Stock  rSA- 
388. 

Torque  Actuator 

Dwg.  29180.  Driven  by  same  motor  as 
above.  Stock  2?SA-509. 

PRICKS  ON  KRSU'BST 


DELCO  CONSTANT 
SPEED  MOTOR 

1/30  hp.  27.5  V  d-c  3600 
rpm.  Cont.  duty.  2H" 
n.  X  5H*  Ig.  shaft  extension.  5/32" 
n  4  hole  base  mounting.  Stuck  2rSA- 

Price  $18.50  each 


^  John  Oster  A-81E-I2R  — 

B  split  field  series  reversible 
■  motor.  W.E.  KS-599S-LO-4. 
B  28  v.  d-c  at  0.4  ampa  2 
*  watts  output.  IH*  diam.  x 
2H"  Ig.  Ideal  for  relay  or 
servos.  Stock  2rSA-282. 

Price  $8-75  each 


60  CYCLE  AMPLIDYNES 

G.E.  Types  .3AM45DBI5  and  5AM73.4B95. 

Type  45DB15  input  115  v.  60  cy.  at  5  amps. 
Output  250  volts  DC  at  0.6  amps.  Stock 
rSA-147. 

Type  73AB95  input  115  volts  60  cy  at  9 
amps.  Output  250  volts  DC  at  1.5  amps. 
Stock  2:SA-257. 

PRICES  ON  REQUEST 


PERMANENT  MAGNET  GEARHEAD 
MOTORS 

Delco  type  506880^27.5  v.  D.C.  250  rpm 
output  shaft  speed.  12  In/ox. 

IVleo  type  5071895—27.6  VDC.  260  rpm. 
llelco  type  5089280—27.5  VDC.  145  rpm. 


SELSYN  i 


SELSYN  SPECIAL 

General  Electric 
2Jir3 

115  V.  400  cycle 
Sclsyn  Generator 
^■AhB  IdHTgc  quantity. 

PriE'es  on  request 


WRITE  FOR  LISTING 
Prices  F.O.B.  Paterson 
Phone  ARmory  4-3366 


^^SPECIAUSTS  IN  FRACTIONAL  HORSE  POWER  MOTOR  tSPEED  CONTROL 


Atoy,  1952  — ELECTRONICS 


DC  GENERATOR 


^  Wound.  Bu.  of 
Ordnance  Dwg. 
S  223128.  115  V.  d-c 
Ij  0.75  amperes 
(.*ont.  duty.  Ideal 
Special  low  price  $4.95 


AC  MOTOR  SPECIAL 

l.elatid  Type  D-48744.  0.6  hp.  130/115  v. 
50/60  cycles.  3  phase.  946/1145  rpm.  EX¬ 
PLOSION  PROOF.  Stock  2tSA-254.  Small 
quantity  left  at  ONLY  8S4.68  each. 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


PHOT  COMPONENTS  •  DC  MOTORS  •  SINE-COSINE  GENERATORS  •  U.  S.  NAVY  SYNCHROS  •  AUTOSYNS  •  SERVO  MOTORS  n  DYNAMOTORS 


SEARCHLIGHT  SECTION 


_ MFG.  4  WO.  UNIT  MIC! 

ADVANCE  <603$  $).6S 

ADVANCE  1601S  1.50 

ADVANCE  f60l  1.50 

ADVANCE  1605  1.65 

ADVANCE  160IA  1.50 

ADVANCE  1603S  1  65 

AiRCtAfT  RADIO  CORR.  I  25 

AIRCRAFT  RADIO  COtP.  6455  I  25 

AlllED  TKX50  1.45 

AUIED  73A7I _ ^ 


18/24  VOC. 
24  VDC. 
18/24  VOC 
24  VOC. 


A  16280 
8- 1 6947 
8.22441 


A  22717 


GUARDIAN  36761 
lEACH  P-501 4 

lEACH  P3 

lEACH  P3 

PAUL  HENRY  1010 


PRICE  8ROS 


PRICE  8RO$ 


PRICE  8ROS 
POTT  8  8RUM. 
R6M 


Voltoge  Regulators 


Keying  Reloyt 


Oi^et  a  Million 

RELAYS!] 


This  list  represents  only  a  small  part  of 
more  than  a  million  relays  in  our  stock  — 
one  of  the  world’s  largest.  All  relays  ore 
standard  moko/  brand  new  in  original 
packing,  and  fully  guaranteed  by  Relay 
Sales.  Send  us  your  relay  requirements. 
We  can  make  immediate  delivery  at  sub> 
stantial  savings  in  cost  to  you. 

IMMEDIATE  DELIVERY! 


OTHIR  RfLAY  TYPSS  IN  STOCK 


I  Rotary  Relays 
I  Contactors 
•  telephoite  Relays 


•  Sealed  Relays 

•  Special  Relays 


Form  A — “Make” 
(Single  Throw, 
Normally  Open) 


Form  B — “Break" 
(Single  Throw, 
Normally  Closed) 


Form  C — “Break-Make" 
(Double-Throw) 


iManuFacturers  and  Distributors: 
Write  for  the  new  Relay  Sales  Catalog. 


Telephone 

SEeley  8-4146 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL. 


2C 

1C  $  3  AMP. 

1C  @  3  AMP. 

1C  9  3  AMP. 

18 

3A.  1C  CERAMIC 


AUTO  ELECT  SOA  2.50 

auto  elect  MANKATO  R  25  2.30 

AUTO  ELECT  MANKATO  R-45  0  1.20 

auto  elect  MANKATO  R-45  F  1.20 

AUTO  ELECT  MANKATO  R  45  C  120 

8Em  &  8ETTS  RAC  I5A$  1.75 


$TK .  NO .  VOltAOi  OHMAGI 


Midg«t  Reloyt 

CONTACTS 


1C  ^  1.5  AMP. 

1A  1.5  AMP. 

I A  ^  1.5  AMP. 

2A  9  1.5  AMP. 
lA  ^  5  AMP. 

1C  9  1.5  AMP. 

1C 

I  MAKE  8EFORE  MAKE 
3A-1C  ceramic 
lA _ 


12  VDC. 
12  V.DC. 
12  VOC. 
6  VDC 


lA  Obi  8rli.  ^  10  amp. 
2C  8  1^ 

2A 

3A.  1C 


31) 


!LECTRON»CS  —  Atoy,  1957 


SEARCHLIGHT  SECTION 


InEW  YORK’S  %  RADIO  TUBE  EXCHANGE  j] 


TYPE  PRICE  I 

OA8 .  $8.00  ’ 

OA3  1.50 

OB8  8.00 

OC3  1.75 

OD3 .  1.50 

CIA .  4.95 

CIB  6.95 

1B81A  8.75 

1B88 .  3.95 

1B83 .  9.95 

1B84 .  17.95 

1B86 .  8.95 

1B87 .  19.50 

1B38  4.10 

1B38 .  33.00 

1B48  19.95 

1B51 .  9.95 

1B56 .  49.95 

1B60 .  69.95 

1N81  1.35 

1N81A.  1.75 

1N81B  4.85 

1N88 .  1.75 

1N83 .  8.00 

1N83A.  3.75 

1N83B. .  6.00 

1N86 .  8.00 

1N87  5.00 

1N43  8.50 

1N48  1.00 

1S81  6.95 

8B88  4.95 

8B86  3.75 

8C34  .35 

8C40  80.00 

8C43  87.00 

8C44 . 90 

8D81  1.75 

8E88  3.75 

8E30  8.75 

8J81A  17.95 


yPE  TPRICE I 

8J88 .  17.95' 

8J86 .  87.75 

8J87 .  89.95 

8J31 .  89.95 

8J38 .  69.95 

8J36 .  105.00 

8J38  17.95 

8J39 .  17.95 

8J48  .  150.00 

8J49  109.00 

8J50  69.50 

8J61 .  75.00 

8J68 .  75.00 

8K85 .  89.50 

8K88 .  35.00 

8K89 .  37.50 

8K45 .  109.50 

8V3G  ...  8.10 

3B84  5.50 

3B84W. .  7.50 

EL3C .  5.95 

3C84 .  1.95 

3C31 .  5.95 

3DP1A...  10.95 

3E89  15.50 

SN4  5.50 

4A1 .  1.75 

4B86  10.95 

4C87 .  85.00 

4C88 .  35.00 

4E87 .  17.50 

4J85  199.00 

4J86 .  199.00 

4J87  199.00 

4J31  199.00 

4J38  199.00 

4J33  199.00 

4J37  199.00 

4J38  89.00 

4J39  199.00 

4J41  199  00 


TYPE  PRICE  TYPE  PRICE 'TYPE  PRICE  | TYPE 

C5B .  3.95  304TH....  15.00  788A .  3.95  861.  .. 

5BP1 .  6.95  304TL....  14.50  |  783 A/B. . .  17.95  866A.. 

5BP4  6.95  307A .  4.95 ' 78 4 A .  4.95  869B  . 

5CP1 .  6.95  310A .  7.95  784B .  6.95  869BX. 

5D81 .  88.50  311 A .  7.95  785A .  9.95  878A.. 

5FD7  8.75  383A .  85.00  786A .  6.95  878 

5JP1 .  87.50  387 A .  3.95  786B .  56.00  884.  . 

5JP8 .  19.50  388A  9.95  786C .  69.00  885  . . 

5JP4  87.50  350A .  7.95  787A  ..  3.95  914  .. 

WE6AK5  8.50  350B .  5.95  788AY. . .  87.00  931  A.. 

6C81 .  89.50  357A  88.50  801 A .  1.00  954  ... 


6C81 .... 

C6A 
C6J 
7BP7 
7DP4 
18AP4 

15E . 

15R . 

NE16 

FG17  6.95  434A  19.95  811A .  3.15  1611... 

RX81  3.95  446A  3.95  813 .  8.95  1613  ... 

FG33...  18  95  450TH..  45.00  814 .  3.95  1  616  .. 

35T  4.95  450TL  45.00  815 .  3.50  1619.  . 

45Sp«ci*l  .35  464A  9.95  816 .  1.45  1688... 

RK39 .  8  95  471A  .  8.75  889 .  18.95  1684 

VT58  .85  587  15.00  889A .  13.95  1685  .. 

RK78 .  1.95  WL531.  .  88.50  889B .  15.95  1851... 

RK73...  1.95  700A  D  85.00  830B  11.50  8050 

100TH  9.00  701 A _  7.50  838  7.95  8051 

FG105  19.00  703 A .  6.95  838 A  9.95  8018 

F183A  8.95  705A .  8.95  833A  49.95  8013  .. 

803 A .  8.95  707 A .  17.95  834  10.95  801 3 A. 

811 . 95  707B .  87.00  $36 .  4.95  8080.  .. 

837 .  8.95  8085... 

848C .  ....  10.00  71 5 A .  7.95  p^p  Aos  ofvil 

844A  18.95  71 5B  18.00  6.95^1  . 

849C .  4.95  71 5C .  85.00  ”45  8.75  . 


3.95  368AS 

10.95  371 B _ 

7.95  385 A 
10.00  388A 
55.00  393 A 

8.95  394 A 
.95  MX408U 
.68  417A... 

6.95  434A 

3.95  446 A 
18  95  450TH.. 

4.95  450TL 
.35  464A 

8  95  471 A 
.85  587 

1.95  WL531. 

1.95  700A  D 
9.00  701 A  . 

19.00  703 A  . 

8.95  705 A  . 


6.95  808 .  4.85  955... 

8.95  803 .  7.95  956 

4.95  804  13.50  957  .. 

8.9.''  805 .  5.95  958A. 

8.95  806  85.00  959... 

7.95  807  1.69  991  .. 

.75  808 .  3.50  El  148. 

17.95  810 .  11.00  1880  . 

19.95  811A .  3.15  1611.. 

3.95  813 .  8.95  1613  . 

45.00  814 .  3.95  1  616.. 

45.00  815 .  3.50  1619. 


1SW  715B  1800  ®38  6.95  9001 

4.95  71 5C .  85.00  8^5  8.75  ^8 

19.95  71 7 A .  1.95  849  58.50  9003 

3.00  718AY  EY  48.50  851  80.50  9004 

87.50  71 9 A .  89.50  857B .  99.00.9005 

87.50  781 A .  3.95  860  .  4.9519006 


Minimum  Order  $25.00 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NYl— 3235 


TEST  EQUIPMENT 

LARGE  NUMBER 
Quartz  Crystals 
Quartz  Crystal  Blanks 
Holders  FT241,  FT243 
Step-down  Transformers  110V  220V 


TSKI-SE 

TS127 

TVN3EV  Bridge 

TS146 

RF4 

TS1S5 

APA10 

TS168 

TSIO 

TS174 

TS12 

TS226 

TS15 

TS270 

APA28 

LZ  Sets 

TS33 

BC1277 

TS34 

BC1287 

TS34A 

WE  1-147 

TS3S 

Hazeltine  1030 

TS36 

RADAR  Sets 

TS69 

&  Parts,  APS  3, 

CY94 

APS  4. 

TS100 

TS102 

PEI  02 

TSllO 

TS126 

AHENTION: 

OIL  COMPANY  ENGINEERS, 
SHIP  SUPPLIERS, 

USERS  OF  SHORAN 

We  have  for  immediate  delivery,  tested  and 
guaranteed  perfect,  new, 

4C28 

SPECIAL  PRICE 
$35.00 


PHONE  tuORTH  4-8262 


135  LI  B  ERTY  ST.y  NEW  Y0RK6,N. 


384 


May,  1952  — ELECTRONICS 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADAR  — COMMUNICATIONS  — TEST  EQUIPMENT 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


SEARCHLIGHT  SECTION 


WANTED  I  WANHOI 

miutaht  n*T  sera  *  nHiiPMnrr 

T8-12,  13.  .35,  14.  15,  146.  174,  175,  263. 
268,  etc.  APR,  ARC,  ART,  APS.  APA,  SCR. 
BC  equipment  and  parta.  Also  TUBES,  any 
quantity.  WRITE,  WIRE  OR  CALL. 


IJOPt’. 


AN/ARC-1  TRANS/REC. 


TVHk».  equip 


ELECTRONICS  — Atoy.  1952 


IU4t*. 

mM 

LAM 

mm 

iT 

TtM/AM  TrMmr  DtvMw. 
Tim/AM  A— >  CaiMfUr. 
TUtt/AM  Bw. 

pk  iRllMf . 

mc-i 

ITii 

Mt 

....  .  4.ft 

lurw  r«r  tcRin . .  %.m 

TBUl/AM  t-BM4  tnn.  MrIot 
Ttm/AM  t-BMd  rmmt 

ATI$2  Hl-Pl  Driver  l>rt:  10,000  '  n»  8«*  40.noO  ohnin 

I*I»  lirlds  SO-15  KC/1  db . $1.49 

AT063  Ihitput  to  11.8.  or  line  I'UI:  14.300  ohms  SIX' 

WK)0/6«0  ohmH . SI. 10 

AT449  Hl-Pl  IWver  (ftOOO  ohm-)  to  IM*.  output  fiid- 
<4.000  olun4i  lOO  lO.OOO  (  Y.  10  W.  0V6  to  PT* 

KO.**’*  . $2.39 

AT066  lotercuo  Input:.8pKr  (-4-R  ohn»)  to  (rid  (S-'VO 

000  ohms)  . $0.09 

AT4I$  PUte  <1M.000  otun.^  O.T. )  to  tine  tlSS  ohm-> 

n.l  vk.— .MM)  «00  rv . $1.95 

ATOM  PUte  1)0.000  ohms  TT.)  to  line  V.C.  «.500 

12.5130  ohmn)  HI-Pl  -  .V)  \V  . $0.95 

AT070  Mike  or-Une  <250  olmiO  to  (rid  ($50,000  ohnn 

C.T.)  .  $1.20 

AT765  Mlke-or-Line  (000  ohnnl  to  (rid  (50.000  nlmi' 

,  C.T.) . $0.M 

AT87I  Universal  Output— lOW  HI  Ki 
PRI:  $0,000  Ohms  P  P  ltf.<»00  Ohms  P  P  also  5000' 
4«M>0  ohm-.  Hlngle  End 

SEC.  .500  15/7.5/S.75  1.2%  ohm-.  Response  PUr 

P.M  1  d.b.  80-20.000  <  >cle- . $4.75 

AT-S94  HI  $'l  Output:  3  Watts  K500  Ohms  P-P  to 

V  C.  <15  Ohnu)  IS-ir.KC  PM  I  dh . $1.49 

AT4-Ai:  51lke  <35  ohm  ('arhonl  to  Line  600  ohm/30o 

ohm . $1.19 

AT  649:  Une  (500  ohms)  to  Grid  (75K  ohnul..  .  .89c 
AT-448:  Line  (600  ohms)  to  V.C.  (8  ohms)  17  d.b 

Ix\Pl  .  . $1.19 

AT  631:  5(kke-or-Llne  <300  ohnvi)  To  Angle  or  P-P 

(Irids  (.50K  Ohms) . . S9c 

AT  718  Une  (.900  nhm-t  (o  Line  (OOO/ttO  Ohm)  Ketipon-e 
.50  3<»KC  P.M  1  db . 49< 


Tert.  6  SV/0.6A/S4e0V  Teat  .  12.95 

CT-S41  tOSOV  10  MA.  —625V  6t5  MA.  36V  M  4.5A 

3«3.SV/3A.  6.SV  ^  3A  23.$8 

CR-82S  360VCT  S40  6.3V<rr/3  6. 

6  3V<rr/3A  3.9$ 

<rr-626  ISOOV  160  2  $'12.30/  100  9.9$ 

CT-ISA  350VCT  070  6.3  .6.  6.S/1.8.  3  IIm  2.M 

CT-071  llOV  200  33  200.  SV/10. 

2  5/10 .  4.95 

CT-S78  2300V  4  Ma  2  S/2  5.95 

CT-367  S80V<rr  050  SVCT/SA  .  2J$ 

CT-721  SSOVCT  100  6  3  I.  2  SVCT/2.  2.95 

CT.99A  2»110V(rr  010  6.3/ 1  A.  2.SVCT/7A.  3.25 

CT-403  SSOVtrr  026  MA  SV.  3A  .  2.75 

CT-9S1  S8SVCT  036  SV/3A.  6.3V /6A.  4.25 

CT-610  1250  002MA  2  SV'2  lA.  2  SV. 

I  7SA . 4.95 

CT-137  SSOVCT  026MA5V/SA .  2.75 

CT-866  3S0V  .065  6  3V/1.2.  6.3V '600 

MA  .  1.75 

CT-4S6  S90VCT  30  MA  6.3V/1.3A.  SV/SA  1.45 

CT-160  800  VCT  100  MA  6.SV/I.2A.  SV/SA  4.95 

CT-9S1  S85VCT  86  MA  SV  3A,  6.3V/6A  4.95 

CT-442  52SVCT  7$MASV'2A.  lOVCT/SA. 

50V.'200  MA  3.95 

Flloment  Trnwslor wtera  -USV/SS  58  cpa  input.  ^ 
Item  llatinf  Each 

FT-674  8  1V/1.SA .  $L19 

$T-I57  4V/16A.  2  SV/1.7SA  .  2.95 

PT-IOI  6V/  2SA .  .T9 

rT-024  S.2SV/21A.  2s7  7SV/6  SA  ,17.95 

fT-824  2t26V/2-SA.  16V/1A.  7.2V/7A.  6.4V/10A, 

6  4V/2A .  U.9S 

Pr-463  6  SVCT/IA.  SVCT/SA.  5VCT/3A  5.49 

FT-5S-2  7  2V/21  5A.6,5V/6  8S9.  5V/6A.  SV/SA  8.95 

Pr-986  16V  484  SA  or  12V@4  SA  .  3.75 

TT-SSA  6  3/2  SA.  2s2  SV/7A  4.19 

FT-A27  2  5V  '2  SA.  7V/7A.  TAP  2  SV.  2  SA.  16KV 

TEST .  19,9S 

FT-340  2i2  SV/SA.  7V/7A— 33li.V  TEST  24.95 

FT-038  6  SV/SOOA  WELD .  29.45 

FT-608  6  SV/lA.-TSOV  Teat .  1.79 

FT -873  4  SV/  .SA.  7V/7A .  2.19 

FILTER  CHOKES 

Stock  Description  Price 

CM.2S8  SWING.  2  S-24H/  4  USA,  lOKV  Te-t  S7.9S 

CH-8-19  8WlN<i.  006H/SA~.03Stl  S\.  Otioh- 

DCR.  IKV  TEST  2.9$ 

CH-776  1  28  11/130  MA/ 75  obm-  2.25 

CH-344  I  5  H  '14SMA/I200V  Teat  2.35 

CH-43A  10  I1Y/1SMA-8S0  ohm  DCH  L7S 

CH-917  lOH.  4S0MA.  lOkV  TEST  12.95 

CH-386  20H'90nMA .  6.9S 

CH.999  IS  HY/15MA -400  ohmn  IX  H  L9S 

CH-SU  6  II  '80M  A  —310  ohm*  IX  .R  2.4S 

CH3.581  2<SIL  400MA  2.79 

CH.188M  SHY  200MA  .  1.79 

CH-4U  10 IIY  030A  .  1.19 

CH-791  Dual  1 .75-  125  HY  100  M  K,  1.27 

CH.9tl  IS  HY  1104  1.59 

CN-22.1  1  HY  tOOA .  1.17 

CH-779  6  HY  490A  1.25 

CH-2SA  SW  09/ 018  HY  3/  SA  8.95 

CH^22  10000  MYOMA .  2.75 

CH-943  2.2  HY80MA .  .98 


LELANO  ELECTRIC  TYPE  C  Rpe.' 
VK9000  2<'.  Input  volu  23-30.  Out¬ 
put  volU  19V  at  5.7  Ampti. 


120 

12s  1 

128  4 

90e  EACH  . 
lOOK  120K 
40c  EACH... 

1  MEGOHM. 


BO  AR  93 
21358 
ZA8S1S 
B-19  pitch 


SeS^  28  1.4 

PC73CIVI  28  19 

CW21AAX  13  12.6 

26  6.3 


UNIVERSAL  POWER 
TRANSFORMER 

:  Viiirator  Input  (5c  6/12 
IIM  VDC.  AO  Input:  110, 
V  i/i  60  OY. 

:  2;:o  <)  230  V  —  40  M  ) 


S000V'290MA.  SV/ lOA  .  .  22.59 

I3.S00V/S  SMA  .  14.65 

714VOT/  I77A.  17IOVO.T  t77A  6.79 

TOOVOT'ISOMA.  6  3V  0  9A.  6  3V  ' 

2  SA.  6  3V  064.  SV  6.4  9.95 

2X2  5V,2  SA  (2KV  TEST)  6  3V/ 

2  25A.  I200  'l00n/7SOV  <»  OOSA  .  7.4S 

I140V-  I  25MA.  2  5V/I  75A.  2  SV/ 

I7SA— SKVTeal .  3.9$ 

320VCT/30MA.  4  SV/SA.  6  3VCT/ 

20A.  2X6  3VCT/6A.  4.75 

2  SV/I  .7SA.  6  3V.  2A— SKV  TeaL  .  2,39 

13V /9A  2.49 

2  77V  <it4  2SA  3.45 

900V/75M  4.  lOOV  04\ .  4.29 

900VOT  0674.  5V  3A  1.79 

800VCT/65.MA.  SV(:T/34  1.99 

700VOT/80M4.  SV/3A.  6V  I  75A  ,  4.2$ 

2S00V  '6M  4.  300  VO.T.  135M  A  .  .  5.95 

I100V/50M  A  TAPPED  625V  2.SV/SA  3.5$ 
6.SV/2.7A,  6.3V  66A.  6.3VOT/2IA  .  .  4.25 

27V/4.SA.  6..1V/2.9A.  1.25V/.02A  4.95 

526VCT,  SOMA.  6.3V(.T/2A,  5VCT/ 

2  A .  3,7$ 

400VCT/3SMA.  6.IV/2.SA.  6  4V/.1SA  3.9S 

llS0-O>lir>0V  .  2.7$ 

6 VCT.  00006  KVA .  L75 

6.SV/9.1A.  6SVCT/6.SA.  2.5V/S.SA. 

2  5V/S  SA . 4.1$ 

592VCT/118M  A.  6  SV/8.1A.  5V/2A  5.39 

6.4V/7.5A.  6  4V/3.tA.  6  4V/2.SA  .  4.79 

ALL  CT 

600VCT.'16MA .  2.6$ 

2I00V/  027A .  4.9$ 

2000V/  002A.  46SV/  6A.  41V  lOA. 
6.3V/23.SA.  6.SV/I.8A.  SV/9A. 

2X2  SV/I  ,7SA  .  17.9$ 

IN:  nSV.  400  CY. 

OUT:  7S'120V.  6  0  Amps .  12.5$ 


KS95S4 

52J6S2 

KS9697 

352-7273 


SUPERSONIC  CRYSTALS.  RncheUe  saH.  .  .. 

SYNCH.  Motor.  IRpm.  110  t,  60  cy . 

MOTOR.  24  ?dc.  .1  HP.  3900  rpra.  New . 

TV  LEAD  IN  WIRE,  8<M}  olims.  HI-Q. 

$I750/M 

OIRSON  GIRL.  Emerg.  Xintr,  .SOO  kr . 

IW:  306  ANTENNA  TUNING  UNIT.  NEW  . 

R9'4PN-4.  New.  With  Tulie^ . 

ID6  .\PN-4.  New,  With  Tubeit  and  ('ryittal  . 

A-B2  Pliantom  Antennae . 

3  Meter  Choke.  1000  MA.  20  144  . 

Supersonic  Cryidal  Head.  M  I.  22  27Kr  HI  2 
Underwater  Microphone,  Model  JR,  Z^SOui. 
i>ynamic  Mike  ft  Headset  ('ombo.  R  19.  New 

IIS  30  InvrU.  M-300 . .93 

Motor'i.  3  HPM— 115V.  60  (’>■ . 

AN/ARC-4  VHP  Trans-Rcvr . 

IE  36  Test  Set.  New . 

SCH  274  Test  Set.  1-104 . 

Carbon  Pile  Rte..  UV-5V  83.SX025.. . 

ART-13  Driver  Trana.  6V6  to  P-P  KlUs.  . 
DM  34  Dynamotor.  liV  In.  220V'.  90  MA  out 
Sena.  Relay:  3..SMA.  13K  ohms,  2PST.  SA.  . 

Klixon  BrrMier:  Thermal,  35.A . 

T-30  Carbon  MIkea.  New . 


32332 

69G633 

996198 

382433A 


THERMISTORS 

D-166283  . $1.50 

D-167332  (tube) _ $1.50 

D-170396  (bead)  $1.50 

D'i676l3  (button).. $1.50 
D- 164699  for  MTG 
“X*‘  hand  Guide  92.50 


VARISTORS 

D-I67I76  . 

D-I72I5S  . 

D.I72307  , 

D-168687  . 

D-I7I8I2 

D.I7i528  . 

D- 162356(308 A)  .. 


SEARCHLIGHT  SECTION 


■  COMMUNICATIONS 


ELECTROLYTIC  CAPACITORS 

METAL  CAN— TWIST  PRONG 


VOLTAGE  REGULATORS 

LELANO  ELECTRIC  TYPE  B.  Car- 

bon  lile  21-')0V1>C  reg.  output  18V 


1  PER  CENT 
PRECISION 
RESISTORS 


AS 


RELAYS 


POWER  TRANSFORMERS 

ComB.  Tramformon— 11SVS9  -68  cps  input 

CT-07  760VCT  SOOA  SV '3A.  6.5V(:T/7A  $5.9$ 
CT-ISA  SSOVCT  OSSA  6  3V/.6A.  6.3V '1.8A  2.35 


MAGNETRONS 


400  CYCLE  TRANSFORMERS 

(All  Primarloa  USV.  498  Cyclaa 
Stock  #  Ratlufc  Prici 

3S2-7833  640VCT  ^2S0MA.  6.3V/.QA.  6.3V 

6A.  5V/6A  .  $5.4! 

782724  U800/8600V  (it  32, MA . .  8.9! 


AUDIO  TRANSFORMERS 

AT50I  Hi-Pl  Special:  PKI:  3000  ohm-  P-P  Ser 


DYNAMOTORS 


Mat  Radio 

kwipa  Sot 

.999  RC  36 
.179  RU  19 
.299  DC  456 
.135  SCR  $15 
M 


INVERTERS 

PE>2I8>E:  Input.  35  29  vdc.  92  amp.  Output:  115  v. 
rt.Mi  .'*1111  cy  1500  volt  amperes.  Dim.  IT'xe^'xlO'. 

SV«  ..  . r . $34.50 

PE-2I8-H:  8ame  a.-  above  except  siie:  lO^'xirxlO"- 

New  . . 934.50 

PE-206:  Input;  29  vdc.  3S  ampe.  Output :  80  v  kOO-cy. 

.VM»  koit-auipK  IMm;  IS'xSH  xlOV  New  $22.59 
MG  I49F.  Input:  24  vdc.  36.\.  Output:  26  r  $  2'>0  va. 
4im  ry.  and  115  v  (at  4>H)  cy-.VK)  va  1  pliaae. . .  $75.00 


{specials] 


COMMUKICATIOIVS  EQUIPMENT  CO. 

1:11  Liberty  St.,  New  York,  N.  Y.  mr  chas.  rosen  Dept.  E>5.  Phone  Main  4-837:1 

ALL  SHIPMENTS  IN  EXCESS  OF  2S  LBS.  WILL  BE  SENT  RAIL.  EXTOR  CHEAPEST  TRUCK. 


May,  1952  — ELECTRONICS 


‘E"  (Hrcult,  4  MCtions  16  mierOMC.  M  PP8,  67  ohm* 

.  $1S.00 

'*£*'  Clmilt.  3  mlcroaic.  tOO  PPa,  67  <rfmu  Imp.  ^ 


7.5E4.I6-60.  WK  7.5  kv. 


of  thmnlAor  mount  and  brldc<*.  mk-roamrooter.  rmigb  attenuator 
hand  Ware^de  thniout.  for  power  meaaurementH  anjwbere  In  tbe  fMfOO 
liand  . 422 


Mitrad  ElbMv  H  mane  UG51-t’G5S . 

C6  96B/APQ  13  IT  Hex.  Sect.  lU”  x  OD . 

X  Band  Wave  GO.  IVt*  x  S*  O.D.  1/16*  wall  aluminum  — 

Sluf  Tanar  Attanaatar  W.E.  guide.  Gold  plated . 

Bl-Oiraetlaaal  Coaplar,  Type  '‘N.’*  Takeoff  S5  db.  coupling. 
Bl-DIractianal  Coaplar.  UG-51.  Takeoff  25  db.  coupling — 
Wavafuiia«ta-Typa  Adaptor.  Broadband . . 


SEARCHLIGHT  SECTION 


MICROWAVE 

ANTENNA 

EQUIPMENT 

AS«31  APN-Ti  lOcm.  Poiyrod  in  Lacita 
Typo  N  Fittinf,  Coai 
Food  StT.SO 

Rolay  Syalom  ParaWwIio  rofloctora  op* 
proi.  ranRo  9000  to  6000  Me.  Di* 
moniion*  4^'  i  3'.  Now  S7S.M 

Dipolo  for  above .  ■  Sif.OO 

TDy  '*iAM''  Radar  robling  antonna, 
10  cm.  30  dog.  boom,  115  V  AC  drive 

Now .  $150.00 

10  CM  Horn,  RcctanguUr-lo  aquaro-to 
eifcular  RF  asaombly  ending  in  horn, 
radiating  circularly  polariiod  boom. 
Waveguide  input.  Complolo  with 

flange  $50.00 

Paraboiro  Peal.  Radialton  pattern  ap- 
proi.  95  deg.  in  horiiontal.  33  deg.  in 
vertical  planet  .  .  $35.00 

Cono  Antenna.  AS  195  APR.  1000- 
3900  me.  Stub  tupported.  wtih  type 
'N”  connector  $4.50 


radar- 
test  GEAR 

AN  Ar$  t  AirtMtn.  S  B.nd  R.d«r 
AN  'APS  3  Airbofn.  3CM  R.d« 

AN  'APS  4  3CM  Akborn.  R.d.r 
RU  'GF  Compl.t.  Akbocn.  Xmtr- 

Rev.  SW.IO 

TSM.'AP  Freq. 

341~1000MC  STl.ie 
TS34  Pow..  Mcltf,  3CM 

TS  ItT  UP  Wmxittn.  300 

700MC.  STl.SO 
TSfM  AP  XH.  T«tS.<  SIO 

TS«3  '  AP  SIoMmI  Lint.  SOOMC 
TSIS.'AP  Flux  M.t«r 
TS4T  APR  TettOK. 

SO  3000MC  Sits.ee 
TSiet  RinS*  C.llibr.tor 

TSie,  APN  Altm.l.f  Ttft  $.1 
SO  10CM  PocKbl.  Rtiiit 

tISV.  60Cv. 

SOI  10CMSEARt<i.r, 

115VDC 

SN  70CM  Portabl.  R.d.i 

IlSV.eoCv 

PP  4  APQ  t  DC  Power  Suppt  V  from 

400  Cv  .  S4s.ee 

MKie  10CM  Gun  Levins  R.d«r 

MKIV  SOOMC  Gun  L«vins  R.dar 

SO  •  lOCM  R.d.1.  115VDC 

CPN  i  10CM  NAV.  8»«on. 

Cjcound  SUtion 

SG  10CM  Fdt.vy  Duty  Skip 

R«d.r 

SO  T  10CMR.d.f.  Truck 

PoiNblc  115VAC 
AN  APN  4  Lor.fPS.1.  Airborne 
APN  3  Shotan.  Xmb.  only 
5S  10  cm  SutTkc  Search 

Rt^r 

RA  3t  H  V  P.  Pow«  Supply 


PULSE  EQUIPMENT 


MIT.  MOD.  3  HARO  TUBE  PUL5ER.  Output  Pulto  Power  144  KW  <12  KV  at  12 
Xiup.)  Lrutjr  BatU)  .UUl  max.  FuUe  duraUon:  5.  1.0,  2.0  microaec.  Input  vrdt 
Age:  11.1  V  nm  to  2400  epa  I'tea:  1-715B.  4-829-B,  8- '72*1.  l-‘73.  New.  .5III.M 
APQ-13  PULSE  MODULATOR.  Pulw  Width  .5  to  1.1  Micro  Sac.  Rep.  rata  624 

to  134N  ppn.  Pk  Par.  out  35  KW  Energy  0.018  ioulaa .  S48.M 

TP8-3  PULSE  MODULATOR.  Pk.  power  50  amp.  24  KW  (1200  KW  pkl :  pulae 
rate  200  PP8.  1.5  microeac.  pulae  Una  Impadanra  50  ohmn.  Circuit  aerlaa 
charging  rereioii  of  DC  Reaonance  type-  Vaee  two  70S*A*a  as  recilfleri.  U.1  v 


PULSE  NETWORKS 


ISA>~l-408-50:  15  KV.  **A"  CKT.  1  mlcroaac  400  PP8,  SO  ohina  Imp .  537.50 

G.E.  WSE-I  .1-2000-5Ul*2T.  6KV  **£*'  circuit,  3  secUons  .5  mkrroaacood,  2000  PP8 

%n  <»haiH  Impedance  .  lO.SO 

G.E.  S.1K  <.1  84-8101  (8-2.24-405I  S0P4T;  3KV  '*£*'  CKT  Dual  Unit:  Unit  1.  3 
<«e(*tiofiit.  H4  Microaec.  810  PP8.  50  ohms  Imp. :  Unit  2.  8  Bectlona,  2.24  mlcroner 

40.1  !•P8.  .%0  obmi  imp .  10.50 

7.SE3«l-2iO*67P.  7.5  KV,  *’£"  Circuit.  1  microaec  200  PPS.  67  ohms  Impedance. 


'iRN'tlonH  . $12.50 

PULSE  TRANSFORMERS 

G.E.X.-274S  538.30 

G.E.K.>2744.A.  11.5  KV  lUgh  Voltage.  3.2  KV  ham  Voltage  9  200  KW  nper 

1270  KW  inax.1  1  microeec.  or  l/mtcroeec.  9  600  PPS . $30.50 

W  E.'KS  8000  Input  tranMormer.  Winding  ratio  between  terminals  3-5  and  1-3  la 
1.1:1.  and  between  tcrmlnaU  6-T  and  1-2  U  2:1.  Prequeocy  range:  380-520 

c.p.B..  Permalloy  core  . 

W.E.  XOI6027I  HI  Volt  tn^  pulM  Trantfonner . 527.50 

G.E.  K24S0A.  WUl  receive  ISKv.  4  mlero-aecond  pulie  on  prl.  aeeondary  deliver- 

14KV.  I>ak  pOW«  out  lOORW  O.  B . 534.50 

G.E.  K2740A.  Pulse  Input  Une  to  magnetron . 538.00 

Ray  UX  7080— PuIm  Output  Prl.  Sv.  sec.  41t .  57.50 

Ray  UX  0442— PuUe  InverMoo— 40v  -f  40v .  57.50 

Ray  UX  7361  5  msec.  60-400  ey .  55.00 

PHILCO  «352-72S0.  352.728J.  352-7207  UTAH  }f92K.  5332.  8278.  9341. 

RAVTHEDN:  irx«683.  UX74ft.  irXTSSO. 

WEST.  ELECT:  D-161310.  0-166638.  D-16617S.  D-160114,  D-16192P.  K8884II 

MICROWAVE  TEST  EQUIPMENT 

X  RAND  POWER  METER 


. S22S.04 

BROADBAND  TEST  OSCILLATOR 

ov.'rage  50-3000  MC.  By  direct  caUbratltm  and  Interpolation  anti-backlash 
(Irlve:  compaEt.  portable  Operaten  from  eiiv  ll.lV  source  or  batten 
V.  New.  With  all  tube* . 5325.00 


10  CM 

RESEARCH  EQUIPMENT 


LHTR.  LIGHTHOUSE  ASSEMBLY.  Pait  of  KT39  APG  5  A  Al^G  15.  Receiver 
and  Trana.  Oanttew  w/aissoc.  Tr.  Cavity  and  T%pe  N  CPLG.  To  lt«*vr.  V.>ie' 
2i;40.  2C41.  IH27.  'Dmable  APX  2400  2700  MC8.  Silver  PUi«i  ,549.30 

REACTION  WAVEMETER  3000-3700  MC,  3Ug.  Head.  Comp. 

BEACON  LIGHTHOUSE  raVjty  io  cm’  Mfg!  Bernard'iuw  .  .  .eaE’b  547.30 
MAGNETRON  TO  WAVEGUIDE  Coupler  with  721A  Uupleaer  Cavity,  gold 

plate  .  .  ...  . .  543.00 

SIGNAL  GENERATOR.  UMng  417A  klyittron.  870U-J3(H)  tuc.  (hitput  approx 

*.<1  mw.  IM  vac  power  >upply.  With  tubea,  new . 5425.00 

REGULATED  POWER  SUPPLY  for  (iL  446  type  Ughthou<*e  tube-  (^'4^  etc 

11.5  vac,  6u  oych'x.  Panel  Mounting.  Lcsm  tubes .  532.30 

RT-39/APG-3  10  cm.  llglithou.>ie  UK  head  c.o  Xmtr.  Keevr-TK  cavity.  i*«Mnpl 
reevr  ft  .30  M(’  IK  Wrip  udng  6.\K.1  t2C4U.  2C4r!.  ll«:  lineup)  w  tube- 

72IA  TR  BOX  coinplrte  with  tube  and  tuning  plunger-  ..  .  .  512.30 

McNALLY  KLYSTRON  CAVITIES  for  707B  or  2K2k  Three  types  available  54.00 

TS  268  CRYSTAL  CHECKER  .  535.00 

F  28i8PR.2  FILTERS.  t%pe  "S  ’  input  and  output  . $12.50 

WAVEGUIDE  TO  UlOID  COAX  •’DOOIlKNOir’  AUAlTKIt  CHOKK 

P’L.tNtlK,  HILVKR  PI..\TEU  BROAD  BAND .  532.50 

AN  APRSA  10  cm  antenna  equipment  con.si-ting  of  two  10  cm  waveguide  -eenton-. 

egi-h  p<»larlz«*d.  i.'i  liegree!! . per  vet.  $75.00 

A8I4A  AP-IO  CM  IVk  up  Dim.le  with  '  N  *  Cahle-i .  54.50 

S  BAND  SIGNAL  GENEKATOR.  romph-te  with  calibrated  attenuator.  W  K 
i-oax.  wavemeter.  McNally  Klystron  Cavity.  Kegulati'il  power  .-upply  nperate- 

from  n.l  V..\.C.,  ,'i0-l2<>«  Cp'les.  Manufai'tured  liy  W.  E . $650.00 

OAJ  ECHO  BOX.  10  CM.  TUNABLE .  122.30 

Vt"  RIGID  COAX— s/b"  I.  C. 

RIGHT  ANGLE  BEND,  with  t!..xlbl.  coax  output  pickup  itktp  S8.00 

SHORT  RIGHT  ANGLE  BEND,  with  prcHsurtzlna  nipple  .  U.OO 

RIGID  COAX  to  tlFi  ixiai  i.ontiKkor .  F3.50 

STUB-SUPPORTED  RIGID  COAX,  xold  plllrd  S'  l-niiths  l-i.r  Vnmli  $5.00 

RT.  ANGLES  'or  ahoi...  .  $2.50 

RT.  ANGLE  BEND  15-  L.  DA  .  $3.50 

FLEXIBLE  SECTION.  I'.-  I,  Mxir  to  fenixU- .  $4.25 

FLEX  COAX  SECT.  Approx.  31  ft  .  $16.50 

RIGID  COAX.  BULKHEAD  FEED-THRU  $14.00 

1.25  CM  RESEARCH  EQUIPMENT 

APS.34  Rotating  Joint  $49.f0 

Right  Angle  Bend  K  or  il  IMane.  -peciiy  comhinaTinfi  «it  reupimgs  desire*!  $12.00 

45“  Bend  K  or  H  IMane,  choke  to  cmer. . 512.00 

Mitered  Elbaw.  cover  to  cover . . 54.00 

TR-ATR-Seetlan.  Choke  to  PO»er  . M  OO 

FlekiMe  Seetian  1*  choke  to  choke . 55.00 

■  S*'  Curve  Choke  to  cover . 54.50 

Adapter,  round  to  aquare  rover . 85.00 

Feedback  to  I’arahola  Horn  with  pre—uri/ed  window  . 527.50 

<K)"  TwUt . $10.00 


All  mereh.  guar.  Mail  arderi  promptly  Oiled.  All  pricea.  F.O.B.  N.Y.C.  Sand  M.  0.  or  Chk.  Only  ihlpplng  ehga.  lant  C.O.O.  Ratpd  oaaearna  apud  P.  0. 
All  merchandiae  subfeet  tp  priar  aale  and  pricaa  aubjact  ta  chaaga  withaut  natloa. 

COMMUNICATIONS  EQUIPMENT  CO. 

I  ill  l.iberl'v  Nt..  Xew  York.  Ni.  Y.  mr.  chas.  rosen  Dept.  E-S.  Phone  Main  4>8373 

*  NDTE:  ALL  SHIPMENTS  IN  EXCESS  OF  2S  LBS.  WILL  BE  SENT  RAIL.  EX.  OR  CHEAPEST  TRUCK 


I'  X  'g'  wavaguidt  In  5'  lengths.  UG  39  flange  to  UG40  cover _ par  length.  $7.50 

Ratating  Jaiata  auppUad  either  with  or  without  deck  mounting.  With  l'4i4(i 

tian»»  . aaah.  517.^0 

2J42  Magnatraa  Pulaa  Madulatar.  14kw  max.  rating  7kw  min.  Plate  voltage 
pulaed  5.5kv  6.6  Amp.  .001  duty  ryclea.  2.5  user  pulae  length  max.  fllament 
6.SV  .5  Amp.  Includea  magnetron  mtg.  and  blower.  Reqtdica  3045  and 

2-.3B24.  New  . 575.00 

TS  268  Cryatal  Chadiar . 160.00 

Bulkhead  Fead-Thru  Aaaaaibly . IIS.OO 

Praaaure  Gauga  Seetian  16  lb.  gauge  and  preaa  nipple . $18.00 

Praaaure  Gauge.  15  Iba .  82.50 

Dual  Dacillatar-Baacan  Maunt.  P'O  APR  10  Radar  for  mounting  two  71TA/I( 

kiystruo  with  crystal  mts.  matching  slugs.  ahlMds . 542.50 

Dual  OKiilatar.  Maaut.  (Back  to  hack)  with  cryatal  mount,  tunable  termination 

attenuating  alugs  . 818.50 

Oireetlanal  Cauplar.  UU-40/U  Take  i>fr  2o  db . 117.50 

2K25/723  AB  Raealvar  local  oaclllator  Klystron  Mount,  complete  with  cryatal 

mount.  Irit  coupling  and  eboke  coupling  to  TR . 522.30 

TR-ATR  Duplaxar  section  for  above .  $8.58 

CU  105/APS  Si  Direction  Coupler  25  db . 825.00 

723AB  Mixer— Heacon  dual  Oar.  Mnt.  w/xtal  hobler  . $12.08 

Waveguide  Seetian  12*  long  choke  to  rover  45  deg.  twi-t  ft  2H*  rafflUH.  W  deg 

bend  .  $4.50 

Twiit  90  dag.  f*"  choke  to  cover  w  presi4  nipple  . 58.50 

Waveguide  Saetians  2V4  ft.  long  sllvrr  plated  with  choke  flange . $6.75 

Rotary  Joint  choke  to  choke  with  deck  mounting . $17.50 

3  eai.  initi^  elbw  ‘^**  plane  . . . 512.00 

90  degree  elbows.  “E’*  or  *'11”  plane  2^*  radius . $12.50 

90  degree  twist  6*  long . $8.00 

45  degree  twist .  $8.06 

40KW  X  BAND  Radar,  complete  as  described  and  illustrated  la  July  1951 
!*ROr  IRE 

APS-4  Under  Belly  Assembly  Used,  leits  tubes .  5375.00 


3  CM  Research  Equipment 
1"  X  ’/s"  Waveguide 


1  Vi"  X  Vi"  Waveguide 


EQUIPMENT  CO. 


140-600  me 
Directional  Antenna 

140-310  me  con*  ond  300-400 
me  coffid,  aoch  cofiaUtfnB  of  2 
and  fad  holf  w«va  conical  aac- 
ftont  with  ancioiad  motchloo 
stub  for  raoctonca  chowgas  with 
chanBiiM  fraffwancy.  Naw:  cooi- 
plata  with  moft,  gayt,  coblaa, 
corrying  chast  .  $40.50 
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SEARCHLIGHT  SECTION 


-  THE  BEST  IN  ELECTRONIC  SURPLUS  - 


IIBM.  KB.S.  Br-106H  VIIK,  WK-iOB 
TRANS-RECEIVERS  tmn  Klndera  with  Loops.  Others 

■  AMI'S J  ACV.CITCA9  <  KV-46I36.  100  to  I.-.00  KC.  part  of  DP  13 

res  COI.I.INS  MIIP  TK.\XS.M1TTKK-KK-  Kadlo  Kmi.i, 

f'KIVKKS.  Kk'  h  with  rabies,  remote  control  KT-3,'.\KX-1  Kadin  Keeelverw.  New  Model 
box  anil  loadina  roil,  radio-telephone  and  /.H-3.  .Xlremft  Homlnic  Adapters,  with  plutis 
radlo-iel.  Biaph  at  JO  and  40  Watts.  1.6  to  and  accessories.  New  K<ipt. 
i:  0  no.  Followint!  power  supplies  avail-  xaire>eii  AWICMIIC 

-*  '■  I**'-  2*“  v.  DC.  no  MISCELLANEOUS 

';.moleto  wl.h  .11  .  vv-r-v-r  r  V.XOT.  tiKNKRAI.  KI.KfTKIC  VOI.TACE  KEtlf- 

Ibr  VFtv  ...‘.IlaV.lrV.  l-ATt>K  lltnVKR  Sri'Pl.V),  Model  3GVD- 


TPAKIdUITTFPQ  M.ACKAV  TRAXS.MITTKB  Jtl3«-A,  Kre.i. 

■  RMnaiVIII  I  5  1,  ,o  mr.:  411  watts.  116  DO  with  Motor 

t»*?nt*rator. 

KIPW  AP  1  KW  3  KW  and  i'KH  K.  KA('ii  . Stm.im 

■  ■VTT,  tS  IVVT,  unu  Sli'KKMK  SlilPwT<»-HHORI':  TKANNMIT. 

10  KW-RF  AMPLIFIERS!!  TKR-RKrKIVKR.  no  wutt  output,  lo.han 

IV  IVTT  ivr  crystal  rontroMcd.  for  llo  V 

G.t.  TrgnsmitHng  equipment  ot  recent  .xi\  6o  rycl»  »*.  Conditl<'n  LIKK  NEW.  t’oni- 
design*  NOT  WAR  SURPLUS^  oil  NEW  plete  with  tubes  and  microphone. 

ond  ex|M>rt  cosed— ot  tremendous  re-  PRICE  . fAOO.fNi 

duction  from  oiiginot  price!  Avoiloble, 

in  quantity:  Type  BF-1-A,  1  KW  Power  TRANS-R PCPI VPR^ 

Amplifier  ond  Power  Supply;  BF-2-A.  I  RArid  KtV. 1 1 Y  tK^ 

3  KW  Power  Amplifier  with  seporote  TCS  (  OLMNS  still*  TRANSMITTKR-RE- 
motching  Rectifier-Power  Supply;  BF-3-A,  ('ElVERS.  Ea<  h  with  cables,  remote  control 
10  KW  Power  Amplifier  with  seporote  box  and  Itiadintc  coil,  radio-telephone  and 
motching  Rectiflor-Power  Supply.  This  radl<»-tei»  Kiajih  at  :;o  and  40  Watts,  1.5  to 

eauipment  ••  dssigned  for  88-108  MC  ^T.i^  i-  v  do  ■«Tv'’''ik" 

FM  Brocdcosting  opplicotion,  beoutifulty  v.  AC.^“  '  ‘ 

engineered  ond  constructed.  (250  Wott  I'omplete  w  ith  all  ac  cesaiArfe*  TJ*vrpr  t  tj'vt 

FM  Exciter  or  Drivor  NOT  AVAILABLE).  nk*-  NEW  l  ondltlon  WRITE  FOR  PRICK 

Conversion  to  lowor  frequencies  (2  to  S<  R.2H4  E<fl  IPMENT.  consisting  of  BC-654 

24  me.  Of  other  frequencies)  con  be  oc-  Tranamnier-Receiver.  PK-103  Generator 

complished  ot  very  low  cost.  Our  foctory  Power  Supply.  GN-45  Hand  Generator  with 

will  be  giod  to  quote  on  conversion  to  ^ranks  and  legs,  and  PK-104  Kecelver-Vi- 

specified  frequoncies.  All  units  do-  braiur  Power  Supply,  plus  other  minor  ar- 

signed  for  20B/230  volH,  50/60  cyclos  ^^'.^duipment  In  EXCELLENT 

oparotion;  3  KW  and  10  KW  uniH  la-  i  ,Tr  l.mrF  *'  *'**'^"  WK1TK 

quire  3.phasc.  All  incorporate  internol  at‘R-.3ll  PfHiO  STlf'K  U'tlKiO'  Txiuia- 

blower  xystemi  for  forced  air-cooling,  Th“  !i\\„Tl-ow"ed  portable^^i^^ 

and  use  latest  G.E.  hl-efficioncy  tulMS.  Telephone  Transmitter-Receiver  covering 

Quantitios  sufficient  to  interest  menu-  a  frequency  range  of  from  3  to  6  me  Pre- 

focturers— to  convert  for  other  opplka>  Tuned  Plug-in  Tuning  Units  (BC-746)  which 

tions.  Ideol  for  FM  Broodcostors,  com-  contain  appropriate  Transmitter  and  Re- 

municoHon  componies.  Schools,  Lobs!  ceiver.  Crystals  and  matching  coils  arc 

Avoilobit  os  seporote  units,  or  complete.  employed  to  provide  quick  changeover  to 

Write  for  more  complete  specificotions  w  The 

and  prices.  (BC-746)  ia  mounted 

ono  prices.  on  ^  3,,  metal  stake,  which  can  be  driven 

into  the  ground  to  suDDort  the  unit  & 
WHX'OX.  t  KW  TRANSMITTER,  telem'opic  antenna  la  provided  at  the  *toi» 

with  WIIcnx  S6.\  RECTIFIER.  125  to  625  ^l^ng  with  a  convenient  ‘‘press  to  transmit’’ 
KC.  complete  RF  « abinet  <1I6-200A)  and  switch.  EachsetconststsoftBC-TfSTrans- 
Rtclifler  cabinet  wrhif  h  IS  designed  for  mod-  mitter-Reoelver,  complete  with  Tubes  1*5 


S1'H..%45-.L,  Complete  In  Trailer  TtucIlm. 

with  or  without  S.'iKVA  tias-Engine  Genera- 
ator  Unit  and  Motor  Cab. 

llumiretlH  of  radar  components,  plumbing, 
imignetf*.  tulies,  traiiHformem,  etr. 


RECEIVERS 


a  Frvqu.ncy  Shift  Rquipm.nt,  Stable  Oorll 

T?lenhn^«‘  AM  Kadio  laior  conatructlon.  etc.  All  NKW  Condition 

telephone  Transmitter-Receiver,  covering  I’nitn 

a  frequency  range  of  from  3  to  6  me.  Pre-  priTV  F  \rH  t24  Mi 

JoiTtl'in*^  annrnnr'l".'"^-r’'’‘'"  "hlch  l»WK  KNTRANCE  INWiATORfi.  Manu 

oerJ?r  CrvIi  Ji^'  •"?  fartured  by  Ohio  Bran  Co.  for  Army  and 

emni.»*v43d  matching  coils  are  Navy  use  Has  heavy  galvanised  metal 

any  fretmenev  m  th^  k*^/*‘V3*'*  ^i»nteter.  porcelain  bow!  set  m 

Transmittt?  K rubber  gaskets,  top  bell  Is  In  dlamet  r 
on  r  mobVnT  »  V  '■  Brass  feed-thru  rod  llVi*  long.  Insulation 

nto  the  ‘>«*  driven  distance  between  top  bell  and  flange  is  4*^". 

into  the  ground  to  support  the  unit.  A  All  NKW  <‘.>ndition 


9*  high.  Ideal  for  laboratories. 


PRICE.  10  FOR . $20.00 

KATO  »2  VOLT  I>C  to  110  VOLT  AC  RO¬ 
TARY  <  ONVERTERN.  Model  6KA43.  Type 


l.omlltlbn.  PRin...  iHrth  unit.,  ranKe“ 


Transmitter  designed  for  ship  Installation 
.VImoet  NEW  condition,  complete  with 
tubes.  less  MG  set  and  accessories. 

PRICK . $,^00.00 

LINK  FM  TRANSMITTER-RECEIVER. 
TO-lOO  me.  500  watts  output.  Model  1498 
DC*.  Wall  style  cabinet  containing  trans¬ 
mitter.  receiver  and  14  V  D.G.  power  supply, 
hand-set.  I>lm  :  34"  x  21"  x  11".  NEW  Con - 
•  lition.  (‘omplete  with  tubes,  crystals,  spe- 
'lal  telescopic  antenna,  instruction  hook 

PRICK .  ,  . 

MODEL  .ATD  AIRCRAI-T  RADIO  TRANS¬ 
MITTER  KOCIPMENT.  This  is  a  Navy 


TEST  EQPT, 


PRICE .  $.’MH».«H»  HI  ,7. 

MODEL  .ATD  AIRCRAI-T  RADIO  TRANS-  wr  "^Vrh  '  V’.  .  4*enerator.  ll»0.],n« 

MITTER  KOCIPMENT.  This  is  a  Navy  . Vcies  A?'  ^  “  calibrator,  for  115  V.  fo 

Model.  4-channeI  (motor  driven  band  Tf.aS  ti-  »-  r88<  a 

switching),  covering  the  range  of  540  KC  to  erwlibri  i?l*'i-^*** 

■»050  KC.  t>utput  50  watts  phone,  but  oper-  TS-I4S  4  pM— 1  Syn- 


■»050  KC.  t>utput  50  watts  phone,  but  oper- 
.ite  A-I.  A-2  as  well  as  A-3.  Operates  from 
24-28  Volt  DC  Dynamoior.  Each  set  in¬ 
cludes;  Dynamotor.  Remote  Control.  Chan- 


chn»M*o|»e.  Others. 


PRICE.  EACH  .  fieO.AO 

RC  A  l-T-iSat-B  and  MT-Rlfl?  TILWSMIT- 
TER.*4.  250  watt  output  phone.  350  watts 

C^V.  Range  2.0  to  20.0  me.  Crystal  or  M.O. 

control.  Operation  230/1/50/60  cycles  AC.  . .  yv«>  »a 

With  separate  speech  amplifler,  tubes.  LIKE  ^^bpimer  with  built-in  Power  .'?uppl 

NKW  rendition.  Ksi>and<.i-,  ,,m|)iv«aor  flrruit.  I2-Sprak. 

rniCK.  F.Af'll  . M7.1.00  B'>rn  Haika.  and  Motor  Ornrrator  whir 

TD4J  TR.4NSMITTERS.  A'HF.  45  watts  out¬ 
put  AM.  110  to  156  me;  116  230  V.  AC.  60 
cycles,  with  tubes,  cables,  FIXCELLENT 
comlif  Ion 

PRICE.  FoACH  ...  . .  BdiVO.UO 

B('-7»7-A  TR-ANUMITTERS.  110-126  me.  ’0 
watts  output  phone.  AM.  for  110  V.  60  cycle 
operation. 

PRICK.  EACH  . $400.00 

N4’R-fi22  VIIK  .URBORNE  TRANSMITTER 
REC  EIVERS.  With  Tubes,  LIKE  NKW  con¬ 
dition. 

PRK'K.  EACH,  less  arcessorles  .  .  $7.1.00 
RMCA  MODEI,  KOlO  I.F.  SHIP  MAIN 
RADIO  TRANSMITTER.  325  to  500  KC. 

Guf>D  Condition.  Less  .MG. 

PRU’E,  E.ACH  .  $.1.10.00 

TDE-2  TR.ANSMITTER.  230  V.  DC  Opera¬ 
tion.  KX<'EI.LKNT  condition.  With  mg.  set 

PRICK.  EACH  . $47.1.00 

K.MCA.  40*21  R.LDfO  TEL'EmONE  SHIP 
R.LDIO.  25  watts  phone,  6  channel  trans¬ 
mitter  and  receiver.  32  and  110  V  DC*  Oper¬ 
ation  LIKE  NEW  condition. 

PRU’E,  EACH  . $27.1.00 

RMCA.  8003  EMERCkENCY  TRANSMIT¬ 
TER.  .500  KC.  50  watts  output  w'ith  12/115 


xCJr«VJ*o„-  Power  Supply.  input  and  output  circuits  and  rubber  ahock 

ine  dynamic  Loud-  mounted  to  minunire  noise  and  vibration, 
r  reception).  Vibrator.  Dry  Disi  These  are  \E\5‘.  UNUSED  units,  packed 
.?  non-spillable  two  to  a  case.  Ideal  for  boats,  cabins,  farm 

r  supplied).  use.  etc. 

is  NKU  and  UM’SKD.  A  T-17  PRK'E.  E.ACH  . .$3»..10 

anil  2-\olt  Storage  Battery  G.E.  D.  4  W.  OIL  FUSE  CrTOUTS.  Mod- I 
«  t>)*e  reaitily  available)  are  ail  9F292.  rated  50  amps'5.000  V.  or  100  amj»s 
2.500  V.  grd.  T.  NEW  Unit*. 

I  RH  E  EACH .  $12.1.00  PRICE.  EACH  . $40.00 

DYNAMOTOR  DM-28.  for  BC-348,  Receiver 

TEST  EOPT 

■  Kifl  cyri.  PRUE.  EACH . . . $4.9.1 

r22-.\  Signal  Generator  100.1.14  MP-22A  M.\ST  B.ASE.  W/lnsulator.  spring 
rystal  cali)»ratur  for  115  V  fo  loaded  for  swiveling  and  quick  return 
NEW  Units. 

.17.  H< -1234-.%.  and  78E  .Sir  Gen-  PRK'K.  E.LCII  . fS.9.1 

-113.  I-I48.  TS-143  I'PM—l  VvM.  RADIOSONDE  .AN  AMD-l.  Meteorological 

Others,  Balloon  transmitter  with  self-contained  In¬ 

struments.  New  Units,  with  slide-rule  tern  • 
AIIQIO  CAUNA  perature  ev.iluators  and  spare  (sealed)  hu- 

miflity  elements.  Toarge  quantity  available 
iSTKK  .\MPLIFIERS  “’ft  W-i*t  Ileielvlng  and  Recording  supplementary 

)unfl  .-iystem,  tlperates  from  lift  available.  Type  AN/F>1Q-1 

lase.  6ft  cycles  AC.  TrInod  WRITE  I-V4R  PRICE. 

•omplete  Tubes  and  f'ables  ‘n  “HMMIPERSCOPE”  TUBES,  British  Infra- 

II  Equipment  In  NKW  and  F'X-  Im.nge  t'onverter  Tubes,  with  matchln:? 

condition.  Baiisch  A-  Lomh  front-end  Lfsns. 

ICH  .  $48,144  Tl  BE  $.1.00  e«.  LENS - $10.00. 

I  ELECTRIC  MODEL  HL  AS  100  .\rO-2  Radio  Transmitter*.  Noise  mo.l 

ND  .\MPLIFIER  SYSTEM  Von-  olate.l  Jamming  Transmitter,  using  Elec 
4ft  Watt  Pre-Amplifler  50ft*Wat*  tron-MuItipIler  Photocell.  For  Jammlni: 

phfler  with  built-in  Power  .'^updIv  '  ertain  types  radar  efipt.  New  unused  trans 
Compressor  Clnuit.  12-Sneaker  mitters  only,  with  Kleftron-Multipller  tube 

ks.  and  Motor  Generator  which  other  tubes.  EACH . $32Jlfl 

om  a  48  Volt  DC  source  to  supn’.v  SB-2,1,T.TA-2  &  SB-14  tiY  Switehhoards  A 
115  Volts,  6ft  Cycles.  3-phase  Power  Supply,  for  operation  from  llOV,  ftft 

Te  all  Tubes  and  t'ables  Most  of  Cycles  AC  (with  storage  batteries).  Each 

tnent  is  NKW  to  Like-New  f*n-»  ’ft  infllvidiial  metal  cabinet.  NEW. 

”  l•:a<■ll  Sof . gsoo.nn 


AUDIO  SOUND 


l-RK  K.  K.\C  H  .  HlWm, 

JJ  K.STKRN  KI.KCTRlr  MODFI.  Ili.AS  .300 
Watt  S«>|'M>  .\MIM.lriKR  8VSTKM. 

siwtihK  of:  fi>  \V.xtl  I‘ro-Ampliflpr.  500  Wat* 


’V-!!  -  ftotit  a  4fi  Volt  DF  Hourc,  to  aupi 
h.\A  11,6  Vojtii.  60  fyclca.  3-pha,e  J 
luOoii  aro  all  Tuboa  and  t'ablo,.  Mont 
»  L.'|uipm..nt  la  NKW  to  Like-New  <:< 


•ruit.  12-Speaker 
Generator  which 
'  source  to  supp’.y 
cles.  3-phase  .\U. 


nS  v’^ooTyc'ie  '  ECLIPSE  PIONEER  TYPE  C-14 

. ■  .  .  magnesyn  unit 

r  VR  4K'qiii’m<'K  Audio  •*Miun«l  Power.  Extremelv'  )nriri>  Per  11  .E.  Spec.,  KS-5899-Lftl 

P  LiVe  Nk'vTo'ii-  •“loKt'aPI'fiximately  6  pound.)  u,5d  excitation  36  volt.  400  C.P  S.  Jjigi 

tn  .S)>eaKer.  Two  of  these  Speakers  make  up  current  drawn  200  to  500  MA. 
umrie.  (1.5  tM)  o  12-.Speakei  Rack  for  above  500  Watt  ULAS  Shaft  locking  arrangement 

F  SHtI*  W\l\  System  NKW.  FNTSED  fnnditlon  overall  dim,  2  H  -  dla.  2  H '  long. 

325  Vo  500  KF  '-«»'«  1-KK  «  IMT  HORN .  8IS.V00  «12"  *  5  '-62-  Mtg.  centers 

,IG  «•»■:  SI*K.\KKR  IMTS.  I>.11S24«.  (25-30  NEW  Units. 

. .  ,  (.5.30.1)0  "  I  Dynamii  F.M,  cone  tyiie.  Bea<  hmaster  Price.  RAril  . 

2Sft  V  I>r*  fttksra.  repiacem»*nt 

fon  with  m  j  set  ^  JV  „  .  v.w  *'*  »*  INDUSTRIAL  CAI 

.  ..  (01.3.00  "  SPK.XKKR  IMTS.  D.I73J.32A  (50  to 

XTCPHOXE  SHIP  Dynamo-  PM.  Fone  Type.  Western 

6  channel  trans-  reiilacenient. 

Id  110  V  DF  Oper-  •  •• . (20.9,3  i 

ition.  I-  V.  iw  prni.ir  .xdiirrss  system. 

. (-1.3.00  watts  peak  i>.,wer  output.  SPEAKER  not 

'.TY’  TR.\NSMIT-  included  NEW  equipment, 
lutput  with  12,(115  PKIf'E,  E.Vf'H.  f-omplcte  with  sonnd-pow. 


V.  DF  motor  generator  set,  an*i  battery  ere.1  mike . 

i  haraing  unit.  F.XFELI.ENT  condition.  PRK'E,  E  11  II.  less  microphone . (14.1,3 

Fr-mi.lcte  With  tubes.  PRK'E,  E.K'II.  .Modified  for  Ilf)  V.  .11',  less 

PRICE.  EACH  .  (21.3.00  mike . (49.30 


Price.  E.ACII  . 82..30 

INDUSTRIAL  CAPACITORS 
TYPI  1BF75 
Syncro— Copocitar 

50-50-50  mfd..  Standard 
Braml  Delta  connected,  ftft 
1*.  .\c.  f50  cp*.  oil-fllled.  All 
.VK1V.  fiackaged  capa<-ltorH 
For  i»i*\v**r-fact«r  correction 
on  115  V.  3  phase  AC.  etc. 
Large  quantity  available. 

KAf'II  . $7.0« 


Immediate  Delivery  from  Stock 

Cable:  Telemarine,  N.  Y.  1* 
Tel.  LOngocre  4-4490-1  4 


All  Prices  F.O.B.  N.Y.C. 


TELEMAUME  COMMUNICATIONS  CO. 


All  Material  Offered  Subject  to  Prior  Sole 

INS  CO. 
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A  LEAVING  SUPPLIER  OF  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A  C  MOTORS 

TELECHRON  SYNCHRONOUS  MOTOR,  Type 
B3,  no  V„  Cy..  4  W..  2  RPM. 

PRICE  SS.OO  EA. 
TELECHRON  SYNCHRONOUS  MOTOR  Typ* 
BC.  no  V„  40  Cy.,  4  W.,  40  RPM. 

PRICE  $4.00  EA. 


HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

Type  1400,  2.2  W..  4/5  RPM.  PRICE  $3.00  EA. 
TYPE  1400,  2.2  W.,  1/240  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  2.3  W.,  1  RPM.  PRICE  $3.00  EA. 
TYPE  1400,  2J  W.,  1-1/S  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  2.2  W.,  1/40  RPM. 

PRICE  $3.00  EA. 


INVERTERS 

WINCHARGER  CORP.  PU  14/AP,  MCS70. 
Input  24  V.  D.C.,  40  Amps.  Output  115 
V.,  400  Cy.,  1  4,  A.S  Ampt. 

PRICE  $100.00  EA. 

HOLTZER  CABOT  TYPE  149F,  Input  24  V.  D.C. 
ot  34  Amps.,  Output  24  V.  at  250  V.A.,  400 

ICy.,  and  IIS  V.,  400  Cy.,  at  SOO  V.A.,  1  0, 
PRICE  $75.00  EA. 

PIONEER  TYPE  12117.  Input  12  V.  D.C..  Out¬ 
put  24  V..  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 
PIONEER  TYPE  12117.  Input  24  V.  D.C.,  Out¬ 
put  24  V.,  400  Cy.  at  4  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12n4-2-A.  Input  24  V.  D.C., 
at  S  Ampt,  Output  IIS  V.,  400  Cy.,  1  <t> 
at  4S  »am.  PRICE  $100.00  EA. 

GENERAL  ELECTRIC  TYPE  SD21NJ3A.  Input 
24  V.  D.C.  at  3S  Amps.  Output  11 SV..  400 
Cy.,  4BS  V.A.,  1  p.  PRICE  $3S.OO  EA. 

LELAND  PE  21S.  Input  24  V.  D.C.  at  90  Ampt. 
Output  IIS  V.,  400  Cy.,  1  p  at  I.S  K.V>. 

PRICE  $47.50  EA. 


SERVO  MOTORS 

CKI,  PIONEER,  2  p  400  Cy.  PRICE  $10.00  EA. 
CK2.  PIONEER,  2  p,  400  Cy.  PRICE  $14.00  EA. 

CK2,  PIONEER,  2  p,  400  Cy.,  with  40:1  roduc- 
tlen  guar.  PRICE  $1S.50  EA. 


MINNEAPOLIS  HONEYWELL  Ampliot  Typu! 
G403,  ns  V.,  400  Cy.,  Utod  with  abava< 
motor.  PRICE  $10  00  EA.  WITH  TUBES' 


PIONEER  AUTOSYNS 

TYPE  AY1,  24  V.,  400  Cy.  PRICE  $S.S0  EA. 
TYPE  AYS,  24  V.,  400  Cy.  PRICE  $B.S0  EA. 
ITYPE  AY146,  24  V.,  400  Cy.  PRICE  $15.00  EA. 
!tYPE  AYI4D,  24  V.,  400  Cy.  PRICE  $1S.OO  EA. 
>TYPE  AYS4D,  24  V.,  400  Cy.  PRICE  $10.00  EA. 


SYNCHROS 

IF  SPECIAL  REPEATER,  IIS  V.,  400  Cy. 

PRICE  $20.00  EA. 

2J1F3  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  $10.00  EA. 
2J1GI  CONTROL  TRANSFORMER,  S7.S/S7.S 
V.,  400  Cy.  PRICE  $10.00  EA. 

2J1FT  GENERATOR,  IIS  V.,  400  Cy. 

PRICE  $10.00  EA. 
2J1HI  DIFFERENTIAL  GENERATOR  S7.S/S7.S 
V.,  400  Cy.  PRICE  $10.00  EA. 

SSDG  DIFFERENTIAL  GENERATOR,  90/90  V., 
400  Cy.  PRICE  $20.00  EA. 

SG  GENERATOR,  IIS  V.,  40  Cy. 

PRICE  $SO.OO  EA. 

W.-E.  KS-S950-L2  Steu  SG,  IISV,  400  Cy. 

PRICE  $10.00  EA. 

D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  S.S.  FD4-23,  27  V.,  1^000  RPM. 


REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PIONEER  TYPE  ANS730.2  Indicator  and 
ANS730'3  Trosmlfttr. 

PRICE  $40.00  PER  SET 


I  PIONEER  AUTOSYN  POSITION 
INDICATORS  &  TRANSMITTERS 

TYPE  5907-17.  Dial  troduatod  0  to  340%  24 
V.,  400  Cy.  PRICE  $30.00  EA. 

TYPE  4007-39.  Duel  Dial  groduatod  0  to  340° 
24  V.,  400  Cy.  PRICE  $50.00  EA. 

TYPE  4SS0-2-A  Trommittor,  24  V.,  400  Cy., 
2:1  gear  ratio.  PRICE  $20.00  EA. 


D  C  MOTORS  <; 

BODINE  NFH6-12  MOTOR  27  V.  DC  Covornor<; 
ControlM,  1/30  HP,  Conitant  Spood.  <i 
PRICE  $14.S0<> 

DELCO  MOTOR,  TYPE  5049750,  27  V.,  D.C.,; 
140  R.PJ4.,  with  Broko.  Prico  $22.50  EA.J 

JAEGER  WATCH  CO.  TYPE  44K-2  Contactor! 
Motor,  3  to  4.5  V.  Makoi  ono  contact  por; 
Mcond.  PRICE  $3.50  EA.; 

BARBER-COLMAN  CONTROL  MOTOR,  Typo! 
AYLC  5091,  27  V.,  0.7  Amp>.,  1  RPM.  Can-< 
taint  2  od.  limit  twitchot.  500  in.  Ibi.; 
torquo.  PRICE  $9.50  EA.| 

WHITE  ROGERS  ELECTRIC  CO.,  Typo  4905; 
No.  3,  12  V.,  1.3  Ampt.,  IVi  RPM,  torquo. 
75  In.  Ibt.  PRICE  $10  SO  EA.< 


ENGINE  HOUR  METER 

John  W.  Hobbt  Modol  MI-277.  Rocordt  run¬ 
ning  timo  up  1000  hourt.  20  to  30  voitt  D.C. 

PRICE  $15.50  EA. 


VOLTAGE  REGULATORS 

LELAND  ELECTRIC  CO.  TYPE  B,  Carbon  Pilo 
typo.  Input  21  to  30  V.  D.C.  Rogulotod 


WESTERN  ELECTRIC  TRANSTAT  VOLTAGE 
output  1S.2S  ot  5  Ampt.  PRICE  $4.50  EA. 
REGULATOR  Spoc.  No.  V-I22S55,  Load 
K.V.A.  0.5  Input  115  V.,  400  Cy.  Output 

odiuttoblo  from  92  to  115  V. 

PRICE  $10.50  EA. 


RATE  OR  TACHOMETER 
GENERATORS 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5531-1.  Variablo  froquoncy, 
3  p  output.  PRICE  $30.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5$31-2.  Vaiiabic  troquoncy, 
3  p  output.  PRICE  $30.00  EA. 


priLe  ilO.OO  ea! 


DELCO  TYPE  5072400,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTER  TYn  MX31S/A7Gp  at  V.  D.C.. 
7,000  RPM,  1/100  H.P.  PRICE  $10.00 

WESTINGHOSE  TYPE  PL,  115  V.,  400  Cy., 
0,700  RPM,  Airflow  17  C.P.M. 

PRICE  $10.00  EA. 

DELCO  TYPE  5000571  Motor  ooO  RIowor  At- 
sofobly,  P.M.  Motor,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

•TJO-PAt,  TRANSMITTER.  24  V. 

PRICE  $4.50  EA. 

•DJII-PCY,  INDICATOR,  24  V.  Dial  morM 
-10"  to  -f05*.  PRICE  $0.00  EA. 

•DJ11-PCY,  INDICATOR,  24  V.  Dial  morkod 
0  to  300*.  PRICE  $7.50  EA. 

RECTIFIER  POWER  SUPPLY 

Hoffifwott  Eloctric  Mfo.  Co.,  Modol  SP$«130. 
lopat  Voltoffo  AC  200  or  230,  00  cycio,  3 
ptiOM,  21  ompt.  OotpHt  2t  Volts,  130  omps, 
eoMtiiiuovf  duty.  3r*  hifli.  22V2^'  wido,  21" 
doop.  Cofitolns  DC  Volt  motor,  DC  omp 
motor  ond  t  point  top  switch  tor  voriohio 
output  volta9o.  Brond  now.  Prico  $350.00. 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEMBLY 
Saturablu  ruoctar  typu  output  trantformor. 
Dnignod  to  supply  1  photo  to  a  400  cycio 
motor  such  os  the  Pionoor  CK-5  or  CK-2 
from  the  ploto  of  o  4SN7  tub#. 

PRICf  $15.00  lA. 
SPERRY  AS  CONTROL  NIT,  Po't  No.  444B54. 

PRICE  $7.50  EA. 
SPERRY  AS  AZIMTH  FOLLOW-UP  AMPLI¬ 
FIER,  Part  No.  454030,  with  tubot. 

PRICE  $5.50  EA. 
SPERRY  A5  DIRECTIONAL  GYRO,  Part  No. 
4S4029,  115  V.,  400  Cy.,  3  p. 

PRICE  $25.00  EA. 
PIONEER  TYPE  12S00-1  GYRO  SERVO  UNIT. 

IIS  V.,  400  Cy.,  3  P.  PRICE  $20.00  EA. 
ALLEN  CALCULATOR  TYPE  Cl  TURN  B  BANK 
INDICATOR,  Part  Na.  21500,  2B  V.  D.C. 

PRICE  $15.00  EA. 
TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Part  No.  G10SOA3.  PRICE  $15.00  EJL. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Typo 
12074-1-A,  IIS  V.,  400  Cy. 

PRICf  $40.00  EA. 


:at  neck  road,  great  neck.  n.  y. 

Telephone  GReat  Neck  4-1147 


Write  for  Catalog  NE100  «  *  tica«M-2i4o 
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ADVANCED  THYRATRON  CIRCUIT 

REMOTE  CONTROL 

FOR  110  VOLTS  60  CYCLES  AC 

Engineers  —  Hams  —  Students 
Servicemen-^  Hobbyists 


$2 


only  Cabinef  A  Tub*  KtO 

No.  C.O.D.  Posfpofd  in  U.S.A.  Only 


$7. 


Hor«*i  th*  chonc*  of  o  lifolim*  to  own  o 
9onuin«  Thyrofron  EUctronic  Remot*  Con¬ 
trol  of  your  own  at  o  froclion  of  its  r*gu- 
lor  pricol  This  mighty  hondful  (only 
5%x5k3%*')  of  miroci*  control  con  be 
mode  to  perform  hundreds  of  procticol, 
foscinoting  foots  of  remote  control. 

PRECISION  THYRATRON  CIRCUITRY 

These  omoxing  Thyrofron  precision  ther¬ 
mostatic  controls  con  eosily  and  quickly 
be  modified  by  you  for  electronic  remote 
control  of:  Transmitters;  Turn  Rodio  ond 
TV  on  ond  off;  Open  ond  Close  Goroge 
Doors  from  your  cor;  Remote  Control  of 
Applionces,  AAochinery,  Power  l^ols;  Re¬ 
mote  Controls  for  Model  Railroads, 
Plones,  Boots,  Trucks;  Burglar,  Fire,  Tem- 
peroture  and  Rain  Alarm  Systems;  Poultry 
Brooder  Controls,  etc.,  etc. 


Your  own  ingenuity  and  inventiveness 
con  devise  many  more  interesting  and 
practical  uses  which  this  remarkable  unit 
con  control  for  you.  A  complete  schematic 
is  furnished  with  each  control. 

PARTS  ALONE  WORTH  TWICE  THE  COST 
Eoch  control  unit  contains  o  highly  sensi¬ 
tive  plate  circuit  trigger  relay,  a  110  volt 
60  cycle  AC  filament  transformer,  many 
condensers  and  resistors  (including  1% 
precisions)  and  o  host  of  other  valuobie 
ports  worth  twice  or  more  our  low,  low 
bargain  price.  No  matter  how  you  use  it 
it's  a  great  buy! 

Kit  of  3  Tubes  for  Remote  Control  Unit, 
consisting  of  6SN7GT,  6SL7GT  and  a  GE 
Thyrofron  GL-5662  (net  $3.30  by  itself). 
All  3  plus  Bokelite  Cobinet— only  $4.95 
No.  C.O.D.  Postpaid  in  U.S.A.  Only 
no  Days  Nut  to  Roted  Firms) 

Send  Chedk  or  Money  Order  to  Dtpt.  f. 


ATTENTION:  Eloctroaic  Alorm  Mopofoefertrs!  These  Thyratron  controls  ore 
ideol  for  odoptotion  by  you  for  FIRE,  BURGLAR  and  other  olarm  systems  you  moke 
Increose  your  profits,  moke  o  better  product  by  using  this  control  or  its  components 
ill  your  products.  Let  your  engineers  check  o  few  ond  see  for  yourself.  Terms:  Net  10 
doyt  to  roted  firms. 


Complete  With  Cabinet  and  ^ 
Thyratron  Tube  Kit 

No.  C.O.D.  Postpaid  in  U.S.A.  Only 


POPULAR  REMOTE 
CONTROL  USES 

ON-OFF  for  Transmitters,  Radio 

or  Television  Sets 

Open  and  Close  Garage  Doors 

From  Inside  Your  Car 

Model  Railroads,  Boats,  Planes, 

Cars,  Trucks 

ON-OFF  for  Appliances, 
Machinery,  Power  Tools 
Burglar,  Fire,  Temperature 
or  Rain  Alarm  Systems 
Poultry  Brooder  Temperature 
Controls 

Remote  Thermostatic  Control 


MANUEL  KLEIN  COMPANY 


94'E  Chambers  Street,  New  York  7,  N.  Y. 
REctor  2-6460 
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COXDEXSERS 


CONDENSER  SPECIALS 

10  mfd— 600  V . $.89 

Three  term.  bot.  mntg.  channel  type.  Dim.  3^4"  x 
3Vi"  X  2".  Two  5  mfd  sections  rated  400V.  at  72 
degs.  "C".  1800V.  test.  Meets  commercial  specs,  for 
600V.  operation  up  to  40  degs.  "C".  Repeat  sales 
prove  this  rugged  high  quality  condenser  to  be  of 
outstanding  value.  Carton  of  24  wt. 

42  lbs . $.79 

6  mfd— 150  V . $.29 

Three  term,  dual  3  mfd.  oil  cond.  with  brackets.  Dims. 
4*4"  X  1%"  X  1".  Ideal  for  audio  crossover  networks. 


V«lf« 

3000V  T.OS 
4000V  10.9S 
1000V  1.t$ 


Channel  Condensers 

Mfd  V«Hf  I  Mfd 


OS  600  .30 

.1  soo  .to 

.1  600  .It 

1  2S00  l.tO 

2i  1  400  .  34 

ta.1  600  .40 

3i.1  400  .40 

tS  600V  .43 
ti.95  600V  .40 


SOOV  .43 
600V  .40 
400V  .4S 

SOOV  .SO 
600V  .OS 


MICA  CONDENSERS 

S.  4.  R.  10.  15.  SS.  SO,  84.  3».  50.  TO.  T5. 
100.  140.  ISO.  185.  SOO.  S.SO.  S40.  S50.  300. 
S.SO.  SM.  400.  470.  500.  510.  600.  650,  680. 
700.  750.  800.  8S0.  OM.  1000.  1300.  ISSO^ 
1400.  1500.  SOOO.  SeVl.  S400.  3500.  3000. 
TSOO,  3700.  3900.  4000.  4700.  5000.  5100. 
4000.  6300.  6500.  6800.  7900.  7950  4  310<» 
mmfil. 

5  to  900  mmfd  S-06 

1000  to  1500  iiiinfd  OT 

2000  to  5000  mmfd  H 

5100  to  9100  flunfO  13 


Sp«<iol  Mka  KiO^lOO  ^  $3. SO 


SILVER  MICA  CONDS 

r  l«.  15.  10.  14.  15.  33.  .\5.  V).  60.  75. 
•5.  100.  120.  130.  135.  150.  170.  lot).  1T« 
HMt.  4ttO.  .5tH>.  700.  750.  800.  1000.  1400.. 
14.50.  1700.  1200. 

7  to  95  Miiifd  S.OK 

100  to  000  mmfd  1.0'^ 

1000  to  1700  MMfd  .  $.14) 

2200  to  2500  nmfd  $.H^ 


DIESEL  GENERATOR 
25  KW  230  V.  3  ph..  60  cy. 
9«n«rator.  Diroct  eowplod  to 
Hill  Diotol  Model  6R  lotod  44 
Hr  ot  1,200  RPM.  This  st«M- 
ofd  fon.  Hoit,  eomploto  wHIi 
ponol  boord  H  ^tocticolly  now 
and  will  bo  sold  undor  goor* 
CNitoo.  Con  bo  insgoctcd  wi- 
dor  ogorotion. 


TOGGLE  SWS. 

3FST  SA.  2S0V  1/6*  8  D  ohaft  .« 

SPIVT  C  H  #MnO  kibrnt  Iwarl  .92 

HPST  <.:-H  4M03  K  4  Iwl  baiul  .62 

DPST  A  H  6  H  5/t*  bmk..  b«t  hand  M 
DPUT  A  H  6  H  1*  iMnli..  bat  Uand  46 
DPl>T  C  H  46800  K  4  Ut  band  .76 

Oibaf  Typaa  AvaiUbM 


TRANS.  MICA  CONDS. 

■nM  w.*  rrtw  I  MW  wwc  rriw 


$59.50 
ELECTRONIC 
RADIO  ALARM 


MOIVMOIITH  RADIO  LABORATORIES 

HO.\  159  Long  Branch  6-5192  OAKHIJRST,  N.J 
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'••IIIIUUI, 


GEAR  HEAD  MOTOR  Kmerson  Elfciriv.  IK' 
motor  ModH  SHAVUJl.  U.4  H  T.  30tN»  UI‘M. 
Ariiuiture  tfiiv-6.!^,  ttr-ld  37v,  tw«‘rslblr.  (><‘ar  Ifox 
IIS'*  double  cD(l  power  Abaft  tumlng  280  RPSf 
Shalt  U  7  IH  X  S'  oQ  Iftft  and  cm  th«  right,  at 
tmd  of  S'  arm  extending  from  gear  box.  U  5/8  x  I* 
with  1-S*  pinion  gear.  Throw-ovt  clutch 

IS  at'tuated  hy  lecer  on  frcmt  top.  Hall  bearings 
sue  5xl2\Ur  Wt.  14  Iba.  IVk'c.  NKW 


SEE  APRIL  AD  ON  PAGE  380  FOR  OTHER 
GEAR  HEAD  MOTORS.  OUR  CUSTOMERS  HAVE 
USED  THESE  TO  MAKE  COIL-WINDERS.  MIX- 
ERS.  HOISTS.  WINCHES.  DUMB  WAITERS. 
GARAGE  DOOR-OPENERS.  RETRACTABLE 
STAIRS.  BUFFERS.  AND  FOR  MANY  OTHER 
APPLICATIONS.  LIMITED  STOCK  ON  SOME 
TYPES. 


RHEOSTAT 


Ideal  fur  remilatlng  voltage  cm 
BMAors,  generatoni.  soldering  irons, 
etc.  Rated  ion  watts,  double  wind 
IngA,  and  dual  female  25  amp.  1S5 
volt  receptaiden.  Supplied  In  either 
2.0  or  5.75  olim  modeL'i.  iRperifr) 
7x5Hxl\'.  Wt.  2H  lbs.  Price  NEW- 
ONLY  . $I.9j 


DC  MOTOR  Emerson  KlK^rtc.  Type  r>44K04l7- 
0417.  1  H  P.  5400  Ui*M.  12  votta.  100  ampu 

thmble  end  abaft  S'  dia.  hr  l-S/llT  length  cm 
each  end.  44x4Sx5r  Wt.  17  Iba.  1'rU‘e 
VKW  SS.50 


AMPLIDYNE  MOTOR  GENERATOR.  Kmeracm 
Elecnric.  «5AM;MNJ18A  Input  27  ATX'-  44 
ajiipti.  fhitput  00  VIX’  -8.8  amps.  53n  watts,  ^3oo 
IIPM  6xxxl2'.  Wt  34  lha.  I*rii^  NEW  $7.95 


It  115  230  y.  Output  38 
?!►«.  Sec-cmdary  leads  18* 
xti'.  Wt.  40  lbs.  Price 
. $16.50 


24323  Input  115  \.  tbitput  25  V 
3*Ax4x4'.  Wt.  Ibw.  Price  NEW. 


U5  V.  Output  11  V 
Wt  3  IhH.  Price  NEW 


21940  Input  115  V.  Output  10.5  V'  at  5 
3Hx4x2S'.  W’t.  3  Iba.  NEW . 


t  220  V.  thuput  15  V  at  10  amp. 
Wt  fi«4  11"  ITioe  NFTV . $3.50 


tJeneral  Elertric  Sym-  M305.  Indi¬ 
cates  1-99.999  bourw.  115  VAC.  60 
c>rles  y  rniind  bakelite  case. 
Sfiuare  flush  face.  Price  New  .  $11. 50 


gSi  TYPE  "J" 

POTENTIOMETERS 

$1.S0  "JL"$1.75 

ggn  Till  i2k-2Sii  $•#-$« 

SMt  SMi  Ml.  iMi  6M-6M 

ASM  IMh 

9iM  12$li  Sh-ISh 

IMi  ISAIi  2fc-2Mi  2MI  liM 

12k  USh  “  ,  SOW  5Si8 

ISN  25SII  Tfc-Lmaf  uk  ttk 

gh  SMh  5k  2Sh  2Sk 

IS  MkTHi  IMk-lMk 

JJJ"  $4.95  “k  *"•  HUllJJS 


BIRTCHER  TUBE  CLAMPS 


PROMPT  DELIVERY  ON  ALL  ORDERS 
ALL  MERCHANDISE  FULLY  GUARANTEED 
Terms:  Prices  FOB  St.  Louis.  Cash  or  25% 
with  orders.  Bo/once  COO.  Rated  Concerns 
(D^B)  Net  to  days  cash.  Prices  sub/ect  to 
chartge  without  notice. 

McNEAL  ELECTRIC  & 
EQUIPMENT  CO. 

4736  Olive  St.  St.  Louis  8,  Mo. 


TRANS¬ 

MITTING 

MICAS 


BATHTUBS 


«|0  GUN  FIRE  INTERRUPTER 

Mff.  by  Fax  Induitrlas  for 
Emartan  Elactrlc.  Mad.  150- 
C  mtDv  CH-3.  DUaMomMaa  Into  two 
tndegandant  taar  baxat.  Buk 
half  is  warm  tyaa  with  a  30  ta 
TmA  I  ratio  and  has  a  7/16*  taks- 
off  shaft  4'a'  (•of-  Front  half 
is  a  ainian-radi  H*r  eambl- 
nation.  Rack  has  a  6*  traval.  Ball  and  slaava  boar- 
inis.  Sita  5x6xir.  Wt.  64  lbs.  Aegulsltlan  oast 
$158.00.  Our  arica  NEW  In  arifinal  baxas  ONLY 


SPECIALS 


has  limit  pwltche*.  relays,  and  selenium  rectifiers 
fto  hlcM'k  AC  out  erf  mcHor).  5x5x4'.  Can  be  -cup- 
plied  in  Models  6904-  -5  HPM.  6904—  3H  RPM.  or 
6905  24  HPM.  Price  each  NEW .  $8.95 

DM  42A  DYVAMOTOR  4i  E  Model  5DA'8lAHl2 
Innut  14$ —46a.  tUitput:  515/1030/2/8  voUs.  IMc.*e 
SEW  . $9.95 

_  _  OPEN  TYPE 

TRANSFORMERS — 60CY. 


ELAPSED  TIME  METER 


m 
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tssisisssisssi 


ffiiEarjR* 

THAts 
BUY'  I 


IBIS 


(Approx.  •lse..-4‘'  tons  x  1^*  dla.) 
Oonerml  Electrlc-T)rp«  SBA10AJS7:  17 


ITMt 

im? 


O.  E.  Typo  6BA10FJ11&.  24  volts  DC.  .77 
amp.  SO  tba  In.  torque.  4  RPM . 


Pioneer  Part  #llftl-SK>’A 


Type  lt076>l«>A»  complete  with  tubes 


Oatpot:  IK  VAC;  400  eye;  single  phase; 
4(  amp.  Inpat:  S4  VDC  I  amp..  ea 


Dept.  5E 
6  Church  St. 

NewYeH(6,  N.  Y.,U.S.A. 
worth  2*7230 


ELECTRONICS  — Mar,  1952 


SEARCHLIGHT  SECTION 


SURPLUS  EQUIPMENT 


G.  E.  ALTERNATOR 

20t  Veltaf  400  Cycle.  3  Phose 
Me4el  2CMf7R1 

SS.S  Amps..  PF  .7S.  Speetl  SOOO  KW  15. 
Cent.  Duty.  Limited  Quontity  $320.00 

G.  E.  MOTOR  AMPLIDYNE 

Hod.  SAM4SDB1&.  Input:  IK  volts,  single 
phase.  10  cycle.  4.S  amp.  Output;  2S0  volts 
DC.  .<  ampa  S460  RPMS . $7».00  ea. 

PIONEER  TORQUE  UNITS 

TYPE  12604-S-A:  Contains  CK5  Motor 
coupled  to  output  shaft  through  121:1 
gear  reduction  train.  Output  shaft  coupled 
to  autosyn  follow-up  (AT43).  Ratio  of 
output  shaft  to  follow-up  Autosyn  Is  15:1 
ea. 

TYPE  1260«<1*A:  Same  as  12604-1-A  ex¬ 
cept  It  has  a  30:1  ratio  between  output 
■haft  and  follow-up  Autosyn. . .  .$7#.#$ea. 
rVPE  12Mt-1*At  Same  as  12605-1-A  ex¬ 
cept  It  has  base  mounting  type  cover  for 
motor  and  gear  train . flP.PAea. 

BLOWER  ASSEMBLY 

115  Volt.  400  Cycle.  Westinghouae  Type 
Flo.  17CFM,  complete  with  capacitor. 
New . flSADea. 

SINE-COSINE  GENERATORS 

(Rettolvera) 

IMehl  Type  FJE-4S-9  (Single  Phase  Rotor). 
Two  stator  windings  00*  apart,  provides 
two  outputs  equal  to  the  sine  and  cosine 
of  the  angular  rotor  displacement.  Input 

voltage  115  volts.  400  cycle . $25.00  ea. 

Olehl  Type  FPE-43-1  same  aa  FJE-43-9 
except  It  supplies  maximum  stator  voltage 
of  330  volts  with  115  volts  allied  to 
rotor . $25.00  e«. 

ALNICO  FIELD  MOTORS 

(Approx,  siss  ovsrall  .  .  . 

X  1^”  diameter) 
Dsieo-Type  50<3230:  87.5 

volU;  DC ;  145RPM  flO.Me*. 

PIONEER  AUTOSYNS 

AT-l . 85  Volt— 400  Cycle . $0.05 

AT-1 . 35  Volt — 150  Cycle .  $7.55 

AT87D  . MAO 

AT5— 25  Volt — 405  eye . MA6  so. 

ATSOD— 25  Volt— 400  eye . $t5.00eo. 

AT20— 25  Volt — 400  eye . $12A5eo- 

SERVO  MOTOR  10047.2-A:  2  Photo; 


400  CYCLE  MOTORS 

A1BE8EABCH:  115V;  400  CPS.  Single 
phase;  5500  RPM;  1.4  amp;  Torque  4.5  In. 

os.;  HP  .02 . $lt.$$sa. 

EASTERN  AIR  DEVICES  TYPB  JM$B: 
200  VAC;  1  amp;  2  phase;  400  cycles; 

5000  RPM . $ltA$so. 

EASTERN  AIR  DEVICES.  TYFE  JSIB: 
111  V.  400-1200  Cycls.  Single  Phase. 

$ltA$ea. 

PIONEER.  CK-2.  400  cycle  2-phase. 

$25.00  •*. 


PE  21$  LELAKD  ELECTRIC 
Ontpult  111  VAC;  Single  Phase:  PF  55; 
350/100  cycle  1500  VA.  INPUT:  25-25 
VI>0;  52  amps;  5000  RPM.  Exc.  Volts  27.6 
BRAND  NEW . $$$.$&  so. 

310  15$  HOLTZER-CABOT 
Input:  24  V,  DC.  52  amps;  Output.  115 
voita-^OO  cycles.  2-phase.  750  VA,  and  25 
Volt-^00  cycle.  250  VA.  Voltage  and  fre¬ 
quency  regulate  . $$5.0$  esu 

12110-2-A  PIONEER 


1060$  LKLAND  ELECTRIC 
Output:  115  VAC;  400  cycle;  2-Phase; 
115  VA;  75  PF.  Input:  28.5  VDC;  12 
amp . IRO.OO  en. 

10480  LELAND  ELECTRIC 
Output:  115  VAC;  400  Cycle;  3-Phase;  171 
VA,  30  PF.  Input:  17.5  DC  12.6  amp. 

Cent,  duty  . $00.00  en. 

PLEASE  ENCLOSE  PULL  AMOUNT  WITH  ORDER 
AU  PRICES  P.O.i.  PASADENA 


POWER  RHEOSTATS 


Standard  Brands:  5  Ohms; 
155  Watt:  4.45  amps  155 
Ohms;  100  Watt;  1.0  amp. 

Boxed.  Brond  Now  with 
Knob  $2.50  each  — or  — 
$25.00  Mr  Dos. 


420  CYCLE  GENERATOR 

Oenerml  Electric  2:6ABmA7:  111 

Volta  single  phase,  7.5  KVA,  3455  rpm, 
equipped  with  triple  V-belt  pulley. 
Cycle  and  voltage  may  be  varied  by 
varying  speed.  New  price . $5Si.OO 


SMALL  DC  MOTORS 


volts.  DC;  .5  ampa  5  os  inches  torque; 
250  RPM:  shunt  wound;  4  leads;  revsrslbls 
$12.60  sn. 


OenemI  Electric-Type  6BA10AJ53C;  27 
volta  DC;  .5  ampa  5  oa  Inches  torque; 
145  RPM.  shunt  wound;  4  leads;  reverslbls 
$12.60  en. 

SENSITIVE  ALTIMETERS 


ft.  range  .  .  .  calibrated  In 
lOO's  of  feet.  Barometric 
setting  adjustment.  No 
hook-up  required.. $12.06 on. 


PIONEER  GYRO  FLUX  GATE  AMPLIFIER 


G.E.  MOTOR  GENERATOR 

Model  5LY77AB1.  Input:  115  volts  D.C.: 
m  H.P.  motor:  12  amp;  2500  RPM;  shunt 
contact  regulated.  Output:  115  Volts  A.C. ; 
50  cycles;  KVA  .05;  shunt  self  excited. 

$!$$.$$  sn. 

400  Cycio;  with  40*1  Roductimi  Goor 
$10.00  o«. 

SYNCHRONOUS 

SELSYNS 

110  volt,  55  cycle, 

brass  cased,  approx.  ■ 

4*  dla.  X  5*  long. 

Mfg^l  by  Delhi  and 

GunaUUss  Avnllnble 

RKPBATER8  . $16.0$  en. 

TRANSMITTERS . $15.$0en. 

SYNCHROS 

IF  Hpedoi  RfpMtOT  (lllV-400  Cyel.) 

fl5.M 

tJIFS  0«n«r»«ar  (ll(V-40«  eye) 

5CT  Control  TraD.fora.ro;  #• 

sl'kotor  (iii/ii'Toit-^V  cVV.)  iRSiS Si 

BO  Oonorator  (114/10  »olt — (4 

B8DO  Durcranttal  Oonerntor  (00/00  volU 

—400  eye.)  . 

BDO  DiBorantlal  Oroienttor  (10/00  volt.  00 

cyci.)  . *Ba.aa«4. 

TRANSMITTBR.  BKNDEX  C-IStMt  114 

Volt.  40  Cjrcl.  . 

KKPKAnR.  BBNDIX  C-lMMi  114  Volt, 
to  Cyclo  . 

METERS 

AMMETKR:  DC;  I*  100-0-100.  coinpl.t. 

With  external  ebunt . $6.$$  en. 

AC  Volt.  Westinghouee,  Type  NA-35— 3- 

tnob  round.  F.S.-IO  MA . $$.$6  sn. 

FREQUENCY.  57-53  cycles  per  second.  181 
volta  mfg.  Aero  mod.  7057.  3-lncb  round 
$$.$$  en. 

MICROFOSITtONER 

Bnrher  Colnutn  AYLZ  SlU-1  Polnrtsod 
D.C.  Relny:  Double  Coll  Differential  sensi¬ 
tive;  Alnico  P.M.  Polarised  field.  34V  con¬ 
tacts;  .5  amps;  35  V.  Used  for  remote  po- 
elttonlng,  synchronising,  control,  etc. 

$lt.60en. 

EQUIPMENT  PUUY  GUARANTEED 
UNLESS  OTHERWISE  SPECIFIED 


Ju/eJ  15 


^ctnfiiuu^ 

BOX  356  X  EAST  PASADENA  STATION  •  PASADENA  8,  CALIFORNIA 


SEARCHLIGHT  SECTION 


SPECIAL  METERS 


l>M  IBKL  -lo  10  f6.  VS>M«)n  301  Upr  «1. 

round  . W  $MW 

UKITIKIKB  MILI.IAMIIKTKK,  1.1  MA  AC.  W><iion 

545  M.  Nj'ale . iff  6.S0 

MlCiKlHMS  MirrKU  1.4  MA  IM*.  MimpMOn.  r.W* 

round  . ^  6.50 

K.F  MIUJA.MMKTKK.  0  »M1.  (lentral  ElM'trk' 

UU  2.  Urite  round  mcta^  tasf . «■  35.00 

'S’*  5fKTKH  5  M.\  nivt.  Sinip>on  3H*  round  apK'lal 
tranNlucfnt  "H'*  noaiv  and  )nt«-rnal  lllumina 

tion  . <«  4.50 

Sl'IM'Rl'i^SKI)  ZKIIO  MICUOAMMKTKII.  1.V»  micro- 
ataper  half  nralc.  UfHt  micrctampcre  full  M-aU*. 
Ifirkock  .5«C  r  round . ta  3.95 


S1.M1’S<).N  2t(U.  IUdio-Tele«i.don  S«t  Tf&ter  »  538.95 

SCMrsuN  240.  lUnunetcr . »  26.35 

SIMPSON  230.  Volt-Ohm-Mllliammeter  ...0  24.95 
TAl'HOStETEK.  Triple  llanKc,  300-12.000  U.P.M 
Nai-r  spec.  18-T-22.  type  B.  CUas  A....#  37.50 
INSULATION  TESTER.  0-1000  ruejtohms.  Wlnalou 
Erui.  Model  1-48-B  with  caae  and  leada..#  150.00 
VIBIIOTEST  0-20t»  meijohms.  0-2000  ohms.  0-1.50. 
300/600  TOlU  AC  A  DC  .4ssoe.  Research  model 

201  . (*  90.00 

OQ  TRANSCONDUt'TA.NCE  Tube  Tester.  Weston 
model  788  . 95.00 


gua^ntI^  METERS-INSTRUMENTS 


OVER  7V000  METERS  IN  STOCK 

A.C.  —  O.C.  —  R.F. 

VOLT  MtrTKRS 
MICI«»AMMhrrKR.< 
spwiAL  iikrrKits 
MILLl.lMMKTEIt.'i 
AMMI-TKIIS 

This  is  only  a  partial  List! 

See  our  old  ads! 

Send  for  our  latest  Circular! 


RECORDING  INSTRUMENTS 

(write  tor  complete  details) 

A.r  AM5ltrrKit.  O-S.  Weatlnslumse  trpe  U  m  SS5.00 
IIILYPHASK  WATTMETER,  for  220  and  440  tolt 
»!r«.t*-mN.  f,  aiitp  ••urreni  coll  Westinghouse  t^p** 

lJ^  -4ti  . w  5150.00 

A.«'  Vfll.TMKTEK.  dual  ranee,  for  22ti  and  440  rolt 

Wi''dini(h«>use  type  U . 575.00 

Af  VCiETMtrrKR.  for  44m  volt  systema.  Westtnu 

house  ivpe  r  . (ft  $65.00 

A.f  lol.TMtTEU.  0  'iMi,  We!>tintfhouse  t>p«‘ 
40  . (#5125.00 


MISCELLANEOUS 

REVERSE  rURRKNT  KELA3  \to  Amp.  IJM  Volt. 

Safety  t  ar  type  81UKA  t'ataluK  ^29434  ^  575.00 
OVEKUt  RRENT  RELAY  2-6  amp-..  60  cycle**.  West- 

inghou^  type  ('O  . (#  25.00 

I»OSITION  INDICATOR  iransuutter  assembly.  AK 
lyp*’  A-R.  .YN  Pan  -.578.1  1  Weston  part 

*  D  108.52.5 . la  6.00 

(lAl^lLINE  HEATER  MutoroU  ON  3  24.  .W  22.50 

ILYDIO  HtAEIlTIR  BC  1161-A . ^  34.50 

ILYDIO  TILYNSMITTEH  lU'  1160-A . (#  29.50 

D.C.  VOLT.YilE  KE(H  L.VTOK.  Carbon-pile.  110 
volt.  2M  ampu.  Safety  Car  type  S700E.  catalog 

s  2y.540  . a  85.00 

ADAITEK  KIT  for  Ol>  it  UQ  mutual  conductance 

IXSTIlpMKNT  UK4TIEIER.  t^ai  Warei  copper  ox¬ 
ide.  2  V.YC  5  M.Y,  max.  Weston.  blKk  dot 
s  l>8y::67  Ouamitv  i4  2.5  or  more,  eai-h. .  2.00 

INKTRl  ^fENT  RKtTIFIER.  IM  volt  S  MA  cootlnu- 
ou'.  t'onant  tvpe  B.  series  160.  Quantity  of  10  or 

more.  ea.-h  . 2.00 

STRIP  HE.YTFRS.  .50  W.VTT.  115  volt.  250  ohms, 
tieneral  Elts'trlc  s  2.Y3M1.  Quantltv  of  10  «t 
more,  each  . 60 


AIRCRAFT  METERS 
*  with  extemol  shunt 
(prices  on  request) 


METER  TRANSFORMERS 
MULTIPLIERS 
SHUNTS 

WE  CARRY  A  LARGE  STOCK  OF  METER  ACCES¬ 
SORIES  IN  ALL  TYPES  AND  RANGES  LET  US 
KNOW  YOUR  REQUIREMENTS  AND  WE  SHALL 
BE  PLEASED  TO  SEND  YOU  OUR  QUOTATION. 


MARITIME  SWITCHBOARD 
INSTRUMENTS  &  ACCESSORIES 
338  Canal  Street,  N.  Y,  13,  N.  Y. 
worth  4-B217 


•se  . . 

eei/Ncie 

leie 

leie  .... 

ica4  .... 
lees  .... 
leee  .... 
iess/esC7 


Brand  new  SOLA  #30864.  built  to  sell 
for  $56  —  you  save  S28.50.  *  Input 
190-260/1/60.  Output  115  VAC  # 
1.7A.  at  ±  1%  with  up  to  30%  varia¬ 
tion  of  input  voltace.  .  Great  for  lab, 
industrial,  or  foreign  use  where  input 
voltage  is  220.  15  x  8  x  6*.  racket 
in  crate.  Net  30  lbs. 


ra-eo  _ 

GL-3ieA  .  . 
CL-4MA 
aL-44eA 
GL-eOS  .... 
ML-53t  .... 

QK-Se  . 

QM-eo  . 

OK-ei  . 

QK-72  . 

IIK-25  . 

iiK-es  . 

IIK-72/CIIP-72 

RX.21  . 

IIX.233A/2CJ2 
vii.eo/oa3  . 
VII.108/OC3 
vR-ieo/oos 
VT-i27A  ... 
WL417A  .  .  . 
WL-eS3S  .  . . 
zp.es3  .... 


LOWEST  PRICE  in  the  U.S ,  worth 
much  more!  Widely  used  frequency 
standard  for  industrial,  lab,  school  ap¬ 
plications.  Covers  125-20,000  kcs.  Above 
20  kc.  may  be  determined  by  pro|»er 
use  of  harmonics  and  calibration  book. 
Fund,  ranges  125-250,  2000-4000  kcs. 
Stability  better  than  .005%.  Easy  to 
use.  carry.  Like-new  condition.  Black 
crackle  13^4  x  10  x  metal  ca.se. 

Includes  lubes,  crystal,  freq.  charts. 
Net  40  11^ 


RADIO  SHACK 

CORPORATION 

167  Washington  St.,  Boston  8,  Moss. 


RaDIO 


SHaCK 


TUBE 


au 


boxed 


standard 


new. 
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SEARCHLIGHT  SECTION 


TELEPHONE 

RELAYS 


COOKE.  AUTOMATIC^ELECTRIC 

ALL  TYPES  •(  COILS  and  PILE-UPS 
('$  }<mf  /««  Our  UMof'' 

Cl«r«  Typ0  C  Standard  Six* 
SxRsitiv*  Txkphonx  Kxtoys 
C«H  PS  CtifcH  Will  Ckaa  At  Prtca 
1  S$M*him  lA  4.0  MA  U.2SM. 

Z)  UM  •iMm  1C  2.t  MA  2.7S  m. 

S)  SMS  •hmt  lA-lC  l.S  MA  2.7S  M. 

4)  UM«lMm  IB’IC  LIMA  2.7S  m. 

f  >  ASM  vlMm  SA  4.S  MA  l.St 

5)  ASM  •Him  SA>1B  4.A  MA  ).M 

7)  ASM  •Him  1C  1.S  MA  1.2S 

Clar«  Typ«  G  Half  Six* 

SofiAithr*  TplPpKon*  Rploys 
1)  ASM  •Him  2A  S  MA  S2.SA*a. 

Zj  SMA  •Hma  lA  S  MA  2.M  ••. 

S;  SMA  aHma  2B-1C  S  MA  2.SA  ••. 

4>  MM  •Him  1C  l.S  MA  2.M  ••. 

S  3AM  •Him  1C  A  MA  2.M  a*. 

\1I  aboT«  fUlar')  may  Iv  fw  •■«>ntinunu«  duty 


Ottiar  Typ«  6  Tckphon*  Rploys 
V  llMaHim  lA-lC  24  or  UV.  S^M  ••. 

2  TM^Him  2A-1C  24V.  2.M  ••. 


SLOW  RELEASE  CLARE  TYPE  E 
TaCPHONE  RELAYS 
Coil — 200  olimt  IVt"  coppo^  «laf 
ContO€tP-~S.P.0.T. 

Price-*-S2.00  eo 


SLOW  OPERATE  CLARE  TYPE  0 

TELEPHONE  RELAYS 

Coi^— 33  Ohms  IVi**  Coppor  Slop 
Contocto— 5  A- 1 C 

Price^$2.50  ao 


G.E.  PLUG  IN  RELAYS 
COIL— 22M  OHMS  CONTACTS— SPOT 
OPERATES  AT  4.S  MA  PRICE— S4.M  aa. 


G.E.  PLUG  IN  RELAYS 
COIL— 7M  OHMS  CONTACT— SPOT 
OPERATES  AT  4  VOLTS  OC 
DRAWS  AMA  PRICE— S3.00  a«. 


Sifaia  Typa  5F  Low  Voltage  Heiudtlte  llelaya.  Hai 
two  ooILh.  each  coll  70  OHMS  one  »olt  IX*.  Rnrlotied 
la  lm-<t  I'OTcr.  t'oHa  may  be  ooonectetl  in  seiiM  or 
parallel  or  IndepMidcntly.  i'ootactA  are  S1»ST  nor¬ 
mally  cloM'd.  but  can  be  changed  to  H  I*.  D.  T. 

PRICE— S3.7$  aa. 


ADVANCE  RELAYS 


Legend  tA)  Normally  open 'M  t  of  contacta 
IB)  Normally  cloae<l  set  at  contact*. 
(C)  Single  pole  double  throw  art  of 


POWER  POTENTIOMETERS 

IM  Ohnn,  Tm  Watts 
H"  Shaft 

Spacial  Prica — .40  aa 


Chase 


Eloctroak  Sapply  Ca. 
222  FHltM  St. 
Now  York  7.  N.  Y. 
Dlfby  4-30M 
HPINa  4*5033 


SELENIUM  RECTIFIERS 

Fall-Wavt  BrM«a  Typai 

All  Mr  AT.  new  &  UHarantMA  .M  jwar- 

W.  nianufactui.  .pmiaI  tyM.  .1  rMtiAtr.  and  raeti- 
Rar  uianlie.  ta  yaur  inac.  .  FAST  DCLIVERY 
AND  LOW  PRICES  an  b.iiall  and  Lnria  Quantitin.. 

Currant 

(Cnn-  It  14  M  tl  S4  40  130  100 
linuau.)  Vnlli  Vnhi  Vnlli  Valt. 

•  Ampi.  st.to  $1.00  So.so  Sio.se 

4Ampt.  J.TS  0.73  t.TS 

t  Amot.  4.71  t.7S  13.73  3S.7S 

10  Ampa.  0.7S  It.OO  t0.00  43.00 

It  Amoa.  O.se  14.00  13.30  St.SO 

tOAmof.  13.tS  t4.00  34.00 

tOAmoi.  14.00  31.00  40.00 

30Amoi.  10.30  34.00 

34  Amp..  13.00  43.00  .  I 

-  Naar.  Saldflium  Raclifiar  Translormara 

1*1(1 :  1 1.1  V.,  AO  cycle*  tn.  1  4  Amp*. .  .  A  A  * 
0.  13.  lA,  24.  and  3A  i  12  Anipe  lA.TS 

J  24  AmiM.  .  i5.7j 

'Made  10  our  fiw  continuous,  heory  -duty  u-«e'’ 

•  IIAV.  PRI— 36V.  Si  amp  •Mwnd  XFMR  S39.A5 

•  IIAV.  PRI^V.  D  190  Amp.  SEC  AA9.95 

•  IIS  23A  V.  60  ey.  PRI.  SEC.:  l.S.  30.5.  33.S. 
tnO  li.SV.  #  I  AMPS. 

Hermotieally  loaloO — Sporial  $7. 93 

DELUXE  POWER— SUPPLY 

115  volts  AC  input 
12  volts  OC  output  ot  2  omps. 
Compktt  witH  sptad  control  rlwostat 
ond  cpnter-oH  revtrsing  switch. 

Spcciol  $10.95. 

"For  Lobs.  Schools.  Model  R.R.,  etc.  (Reody 
to  Operate  tor  HO  ond  TT)'* 

•  Snlnniam  Rcctifior  Sptciols 
1.10  VAC..  HBa«e....AS  ma....ool>  59<  each 
100  VAC.,  H  Wa»e - 4W  ma _ only  ti  AS  e»ch 

•  ART.!— Compact  Naw.  Aiicratt  3I0S  KC.  Tran«- 
aiittpr— S'  X  A'— Complete  CI«*ePut  9  pnly  SI9.9S 

•  The  AR«II.  35  Watt  Trantmittter  and  Suparhet 
Rtvr.  CompletP  with  110  and/tr  220  V.A.C.  pwr. 
supply— With  all  Aceeteorle*.  New:  Eapprt 
packed.  Complete  Compact  Suitcase  Satlon 

$99.95 

•  We«tpn  Meteri.  Model  A06  O-lOO  micro  amp*. 
New.  Boxed.  VERY  Special  at  only  $5.95 

•  Campleta  LIm  of  Aluminum  A  Steel  Relay  Pan- 
ait.  Cha«si*.  Braeket*.  Etc  —WRITE. 

•  IIS  Vpit— 300  Watt*  A  C.  Compact  Ga>— Ganer- 
ator— Eip«rt  Packed— Compact  W/«parei  SIAS  00 

•  GI-3  speed  Automatie  Record  Changer*— Model 

700-F  with  finple  rartridpe  complete,  now  in 
carton* . only  $14.95 


NEW! 

UNIVERSAL  RECTIFIER 

"W*  hoT#  d4T4lop4<i  th#  n4w  Diraciroa 
UniT4rsal  S4l4nluni  RdctUior.  which  lot 
th#  iliil  tim#  p4rinits  a  stnql#  stock  to 
work  os  a  haU-wavo  roctUior.  iull-wcrro 
contor-top.  or  bridqo  roctUlor  moroly  by 
propor  coanoctioBS  to  tbo  contacts." 
Those  rectUiers  or#  a  must  for  lab#  and 
occasional  usors  ot  Solonium  RoctUlors. 
Full  hook-up  and  tochnical  iniormation. 


Order  in  fh#  ioUowinq  slsas: 

Z  Amps . 

.S3.7S 

S  3Lmps . 

.  7.50 

10  Amps . 

.  1Z.25 

IZ  Amps.  . 

.  14.25 

Guarontood  on#  year  and 
with  Barry  Eloctronics  Corp. 

axclusiva 

let  us  quote  you  on  other  types  < 

f  selenium 

rectifiers,  power  supplies,  ond  transformers. 

We  stocli  ever  100,000  SelenHifii  Ptofot 

far  overnipht  rectifier  service. 
PHone — Wire! 

Write — 

IZ  KV. 

1  VACUUM  CAPACITORS  BOXED 

4MMF.  SB.SO  —  IZ  MMF. 

310.«3 

30  MMF.  .  311.30 

DUMONT  ZZ4  SCORE  L.N . 

.  .$110.00 

SUPREME  AF-100  SMTR. 

New,  Complote  . 

$325.00 

Ovw  4  Million  ERIE  CERAMICONS 


TUBESi^ 

Nolio 

OAl . Sl.OOfUll  33.00I4AS7.G  . 

0*1 . 1.10|lJ34  17.50|4AO4  . 

OCl  VRIOS  I.ISMJOO .  33.0e{4B»M 


Wd  guaramitt  oil  lobot.  Compare  our  Rrkdf.  Wd 
oodoovor  to  giro  you  lorn,  low  prieos,  coouslont  with 
quality  morchondiyo  and  torrico. 

Hdrt  ta  only  o  portiol  liitini  of  our  large  stocfci  of 
Noftonolly  Adyartiadd  Brands. 

r.G  ...  4.00i3S«-B(WE)  1.301*34  .1* 

14 . «e  373-ACWE)  3.00^33  .40 


OZ4 

1A7GT 

1AE4 . 

1B1GT  . 

IBM 

1B13 

1B14 

1B14 

1B17 

1B34CSyL.) 

1L11(G.E.) 

INII 

imi-B 

1N13 

ZM13.A 

1M11.B 

1N14 . 

1NS4  . 
1N14-A 

1N34 . 

1*14 - 

IXI-A  - 


.43  1K4f.  113.00  4BK7 

1.00  1AP1  «.«3  4B04GT 

1.10  tB14  .  4.«3  4C4 . 

.13  IBM .  13.30  4F4 . 

1.13  3BP1 .  4.73  4J3 . 

t.OeiBPII -  10.00  4J4  . 

11.30  3C11  *.73  4J7  . 

1.30  304  11M  .30  4K7 . 


.«e  373-ACWE)  ... 

.73  374-AfWEi  1.00  *30-A 
1.40 107-AiWEF  I.mCKIOM 
.70  400-A(WE)  1.30  1413 

.40  403-B  33*1  1.30  1414 

.*3  407-A(WE1  3.00  1414 

.13  400-A(WE)  1.73  1413 

.73  317  11.00  1414. .  . 

.*3  33*  .  1.00  I4M. . . 

.73  700A,  B.  C,  1431  .. 

.*t  nrD  13.00  1031  .. 

.*B  703-A  1.00  IS14  . 

.7t711(WE)  1.0*,4a..A 

.00  713-A  4.00  ini 

nAraa-B  n  nn  3*3*  ■* 


13.00  IDFI-A 

4.30  IS4 
4.00  4.113A 

.B0  4J11 
3.13  4J33 

1.43  4X130A... 

1.30  3CM . 

3.43  3D11(WE) 

7.*3  3FP7 . 

.43  3LP7 
.13  3R4Gy 
.*3  3U4-G 
1.40  3V4.G 
.*0  3X4-G  .  . 


1B7  . 73  3y3GT 


3.*3  41.7 . 

.*0  4S7 

M.OO  4SN7GT 

M.40  7C13 . 

M.30  7C30 . 

3*.30  11A4 
4.30  11AU7 
*.*3  tlSF3 
1.*3tl$R7  ..  . 
13.*3  t3-E 
1.73  33.TG 
.3*  33-TCION). 
1.03  t13(O.E.)  . 
.13  141.C 
.4*  174-A(WE) 
.*3  174-B(WE3 


13.00  M31  .  1.13 

••2  3*1* . 

1*^  1404.A  1  *3 

113.00  713-A  4.00  ini 

173.00  713-B .  *.00  ““„•  ••  ••  *•;» 

.43  713-C  .  **.*3  3*10<H.y.T.l  .71 

.73  717-A . *1  *001  .  1.00 

.70  713. A  .  4.03  »004(RCA)  .M 

.MB07*rB07A  1.43  ge04 . 30 

1.30  BOO  1.13  CAJ  4  4* 

3.00  ti4<G.E.)  1.73 

.73  111. A -  *.73  r-1*3-A -  3.*i 

4.00  137  1.30  F440 .  37.30 

3.30  141  11.00FG.17 .  1.10 

*  »»B44-A  l.flFG.ITl .  H.M 

2-^  *71-A(G.E.)  3.71X13.474....  13.00 

.  ’  .TOlRK-tO-A .  a .  S.OO 

sisom'lt . 105.00  RK.4T .  S.Ti 

1.ts|913(RCA)...  11.7S  RKR-Tt . 7S 

Term*:  FOB-NYC— 2S*«  Depaalt  with  order'  or 
•end  full  remittaneo  to  *ave  COO  chartoe  Ratad 
Firm*  (O-AB.)  Net  19  day*  —  All  merehandi*# 
puarantopd.  Wherever  p***IMe.  extend  D.  0. 


1E14  •!!e»4.B<VfE) 


»-"UAK3 
17.1iCaM3  .. 
43.00|4AR3.  . 


.*3  304.TL 
l.*l  lll.A(WE) 
.73  311.C(WE) 


NEW  LISTING  EVERY 
MONTH 

Cofeto.  Borryfoct,  M.  Y.  I  ■  ' 


Fhon*;  XEcler  Z-ZMS 


•136  LIBERTY  STREET  •  NEW  YORK  6,  NEW  YORK- 


ELECTRONICS  — /May.  1952 


SCAItCHI.IGHT  SECTION 


TUBES-ORIOWAL  CARTONS  20000  KHF  TWIN  TRIODE 


No  Minimum 

mi .  S.OO  ROT... 

1814  .  9.S0  108... 

18fT -  10.00  809... 

1841..: .  8.00  811.  . 

INlt  .45  RIS  . 

tcis  so  815  . 

Kt6A  .to  It6  . 

K34  .15  1198 

K44  .50  ISIA 

UllA  9.00  136.. 

1X1  179..  .40  131... 

1X1 A . 70  141  . 

3814  .  3.75  143.. 

3C14  .  1.00  ISO  .. 

3C17 .  3.15  151  .. 

3Et9 .  9.00  160  . 

3DP1.S1 .  1.75  161  .. 

4814  .  4.75  164  . 

4J1S .  75.00  ISIA 

5BP1 .  3.15  174  . 

soil .  11.00  171  . 

6C11 . to  00  114  . 

7H-11 .  1.50  901.. 

15E  .  1.50  954 

1304 -  1.00  955 

GL146 .  4.75  956 

GL159  .  5.50  957 

11 5  A -  l.tS  CK10t9 

317 .  1.75  CK109a 

317A  1.50  1616 

3718 -  1.00  1619 

393A  6.50  1615  . 


151 .  40.00 


446A  1.50 

464A  1.50 

471A  1.75 

531A  .75 

705A  1.50 

71 5  A  5.00 

717A .  1.10 

71  toy -  10.00 

719A  15.00 

711A  1.00 

7148 .  1.00 

715A  .  4.75 

730A .  11.00 

too .  5.50 

803 .  3.50 

805 .  3.00 


3B7/1291 


BULK  ORIGINAL  PACKAGE.  200  PER  CARTON.  NAME  OF 
STANDARD  MANUFACTURER  DOES  NOT  APPEAR  ON  TUBE. 
GUARANTEED  HRST  QUALITY.  CLEAN  AND  BRIGHT.  INQUIR¬ 
IES  SOUCITED. 
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T.  R.  LOWENTHAL  CO. 

ELECTRONIC  COMPONENTS  Technical  Radio  Since  1919 

1205  West  Sherwin  Avenue,  Chicago  26,  Illinois  Phone;  Rogers  Pork  4-0784 


AHENTION  INDUSTRIAL  USERS  !  !  ! 

Wo  hove  large  stocks  of  the  following  items  and  we  invite  your  inquirioi. 


Amphenol  Conneetois 
Allen-Brodley  Potentiometers 
AMP  Terminals 
Burndy  Hylugs 
T  &  B  "Sto-Kon"  Terminals 
Diolco  Ponel  Light  Assemblies 
Superior  Powerstots 
Ferrule  Type  Resistors 


Oil-filled  Copocitors 
High-voltage  Mice  Copocitors 
High-voltoge  Oil-filled  Capacitors 
Mica  &  Silver  Mice  Capacitors 
Tubes 

Switchboard  Meters 
Ciystol  Diodes 
Interlock  Switches 
Key  Switches 


Relays,  Transformers  ond  Chokes  Type  FP  Capacitors 


Tube  Sockets  Type  G  Capacitors 

Hordwore  Fibergloss  Torn 

-  Contactors  &  Contactor  Coils 

Contactors  .j.  ^  "Wedge-On"  Terminols, 

Magnet  Wire  &  Hook-up  Wire  Glass-enclosed  Reloys 
Vacuum  Condensers  Welding  Rod;  including  Type  347 

Gos-filled  Condensers  Tube  Crocks 

W#  i0iv/t9  inguirhs  regarding  items  not  listgd  obove. 
fteollee  will  be  mode  to  your  Ineuirlet  within  twenty-toor 
heora  oft^  they  ore  received  by  us. 


Key  Electronics  Division 


1801  North  Longwood  Street 


Wilkens  6300 


Ooltimore  16,  Maryland 


PHOTOCOm  SALES 


1062  N.  Allen  Are. 
Pasendo  7,  Calif. 


SY  Comoro  4-7156 
AY  on  1-6271 


WRITE  FOR  OUR  WINTER  24  PAGE 

SURPLUS  SALES  CATALOB 


WE  WIU.  BUY  YOUB  HEW  OB  rriMmig 
USED  ELECTROmC  SURPLUS:  ABC-l. 
ARC-3.  BC-224.  BC44t.  BC412e  BC44S. 
ATCr  ART13,  APS-13i  BC.2ai.  LITs. 
TS-12.  TS-13r  TS-23.  TS44o  TS-35o  B-ltAo 
1-222.  SCR-S22.  TSIOO.  MOO.  or  cmy  BC. 
L  XE.  TS.  APR. 


WRITE  FOR  PRfCEB 
APR4,  TS-34/AP,  TB13/AP,  TBia/AP. 
ARO-1.  ART13.  APAll.  TSia.  TSUI.  etc. 


WMtoo  7Ct  Electronic  AiiAln«r 

LIKE  NXW  n 

APN-1  AltlmetGT  Indleator  0-1  me.  ibimt. 

250*  diel . NSW 

1E3SA  TWt  8eU  for  8CR-5S2 . NEW 

DuMont  241  OKlUorrepta . EEC.  3 

DuMont  208  B  Oirlllofrmpb . EXC.  2 

O.E.  CB05T  Owlllocreeh . KZC.  2 

LM  *  BC-221  Prwiuency  Meter*  xUl.  tubee. 

eeL  book  . EXC. 

804  LX-1  UHF  Slf.  Om.  8-SSO  me.  Com¬ 
plete  . .  I 

CRT-S  TWo-cbennel  Glbeon  Girl . NEW 

DntUnf  Machine  ilnfle  ecele  18*  fulerua 


NOTE:  One  of  the  Urrmt  and  noet  ***— elee* 
ironic  eurplue  etoeke  in  the  oountry.  We  have 
tbouaands  of  tuhee.  capadtore.  plnfi.  aacemortea, 
tranmnlttme-reoeirere.  teet  equlpmeBt.  ete.  SeDd 
ue  your  reqnirenienu. 

TERMS:  Pricer  P.O.S.  PosodeiM,  Celtfemle. 
2S%  Ml  all  C.0.0.  erderr.  CaUfemtain 
odd  3%  Solet  Ton.  Prices  rub|ect  te 
chonee  without  netke. 
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Mar,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


ATTEXT10I%:  PERtllASlAC;  AGEATS 

If  the  type  of  tube  you  ore  looking  for  is  listed,  you  hove  a  buy!!  All  brand  new,  guaranteed 
tubes  at  the  lowest  prices  in  the  industry.  We  hove  them  in  stock.  Immediate  delivery. 


OAt . 

.99  K44 . 

.75 

ICM . 

.59 

RK73 . 

1.00 

lltA.. 

7.95  1  TOOEV-GV 

19.95  114 . 

3.40 

1601  . 

3.93 

OAI/VRT5 

1.15  Kn . 

1.95 

4ni . 

3.95 

RK7S . 

3.95 

319A . 

7.15  T07A . 

7.95  1198  . 

14.50 

1616... 

.69 

on . 

1.05  UIX . 

7.50 

4J41/T00A  17.50 

RELS . 

75.00 

331 A 

A95  70BA . 

3.71  1308 

195 

1619... 

.39 

On/VR90 

1.05  lJt6 . 

9.95 

5AP1 . 

2.49 

FGB1A 

3.49 

250B  . 

.  3.91  1  T10A/9011 

.75  B31 

1.95 

1611... 

.45 

Oa/VRIOS  1.10  fJET . 

9.95 

5C10/CSB 

3.75 

VT90.... 

.75 

252A. 

3.95  ;  T13A. 

.91  141.. 

.39 

1616... 

.45 

O01/VR150  .M  U39 . 

19.50 

5FP7 . 

1.95 

VT99.... 

75.00 

257A . . . 

14.95  714AV 

5.75  843. 

.33 

1619.... 

.M 

im . 

1.19  1140 . 

19.50 

C5B . 

3.71 

1007H... 

7.50 

371B 

.•9I715A. 

3.95  146. 

49.95 

1636 

195 

ins . 

149  1161 . 

39.50 

C6A . 

3.75 

Hyi14B 

.75 

2BtA.. 

1.19  1  71 5B . 

8.50  111.. 

39.10 

1641  ... 

.59 

in? . 

1A50  1161 . 

19.95 

6AK5 . 

.95 

VT117... 

1.75 

294A . . . 

A75  71 7A . 

1.19  160. 

6.50 

1151.... 

1.69 

1119 . 

AT5  1K15 . 

17.50 

6CBG . 

.69 

1058 . 

1.49 

417A... 

.  1A95 , 711 A . 

1.75  161. 

13.11 

MSI .... 

.  1.00 

1RM . 

7.50  tV3G  ... 

.75 

6K7G . 

.49 

Ill . 

.75 

456TH.. 

..  37.50  711A . 

1.19  164 

.75 

7193  ... 

.  .31 

1RS« . 

14.50  1X1 . 

.49 

7BP5 . 

1A95 

Ill  GE.. 

1.75 

530 . 

16.95  711AB 

17.95  161. 

1.15 

Nil... 

.75 

EL1C . 

149  3B7/1191. 

.35 

7C4 . 

.25 

11 7C . 

6.95 

521. 

A71  714R . 

1.69  •66A  . . 

1.45  1 

1  Mil.... 

175 

IMG . 

.59  3Btl . 

149 

7E5 . 

.39 

149R . 

3.11 

133 . 

75.00  715A . 

6.11  ITIAGE 

3.95 

1  M11A. . 

3.95 

1L4 . 

J9  SBt4 . 

4.15 

10V . 

.43 

150IH... 

11.95 

559 . 

115  tOOA . 

1.75  174 

.60 

Mil  ... 

.  1.05 

1R4/1t94.  .19 

1T4 . S9 

Kt1/164<  .S9 

tCtt/7193  .30 

tCM . 19 

fCtOA . 39 

K34/RK34  .49 

SC40 .  9.95 


ItAO . 

t4G . 

RK34 . 

45SpccM.. 

FG17 . 

CRP71 . 

RKTt . 

CRP73 . 


150TL . 10.95 

t57i .  9.95 

n5A .  4.95 

nOA .  0.95 

304TH....  1.75 

304TL .  1.75 

307A .  3.95 

310A . 49 


Hy415 

700A 

701 A . 

701 A 
703A . . 
704A 

705A . 

704Ay4>y 


THIS  MONTH'S  SPECIAL: 

Only  2000  at  Hiit  prico — RCA  9004  Acorn  Type  UHF  Diode  Rectifiers,  in  original  Red  and 
Black  RCA  cartons,  JAN  specifications — $.40  each. 


MARITIME  INTERNATIONAL  COMPANY 


11  State  Street,  New  York  4,  N.  Y. 


Cable  Address  "Foxcroft' 


Phones:  DIgby  4-3192-3 


WIRE-CABLE  TUBES  PARTS 


CORDAGE 

CO-122  2  cooduetor  •ach  4^2  AWG  noopr«B9 
)ock»l  &S0*  Unqthi 

CO-127  ftiimU  #14  AWG  braided  and  tinned 
copper  braid  shield 

MULTI-CONDUCTOR 

2  conduct<w  AWG  12  |  7  conductor  AWG  1C 


11  conductor  shielded  10  conductor  AWG  1C 
AWG  20  22  conductor  AWG  1C 

2  conductor  AWG  It  I 

ARMOUR 

DBlA-22  nilA-4 

SINGLE  CONDUCTOR  AWG  10 

shielded  cable  with  terminal  lug  each  end 
100*  and  ICO*  lengths 

WIRE 

AWG  It  oopperweld 

AWG  29  tinned  copper 

Resistance  wire  AWG  32 

AWG  22  witti  nylon  core  plastic  insulation 

HEADSET  CORDS 

Y  shaped  with  one  7  loot  leg  and  two  tSV^*' 
legs  ecunprising  2  tinsel  conductors,  ar¬ 
ranged  lor  2  receieers  in  series,  rubber 
insulation,  935 

ANB-H-t  300  ohm  receieers  WX.  New.  $1.9$ 

METERS 

Portable  0-25  Amps  AC  Weston  #433  Brand 
New  $3730 

Switch  Board  Panel  0-100  Amps  DC  Weston 
#2C9  with  100  Amp  Shunt  Brand  New 

$24.9$ 

SPECIALS 

C0-9C  Crystal  in  Holder  $230 
Balloon  with  Hydrogen  Generator  $2.50 
300  Feet  Aerial  Wire  $2.00 
Box  Kite  17**  x  17'*  x  39"  $2.25 
24-750  MMF  Tapered  Rotor  $1 J5 

SWITCHES  -  BATHTUB  -  OIL 


MICROWAVE  TEST  EQUIPMENT 

10  CM  echo  box  CABV  14ABA1  ol  OBU-O, 
fr^uency  range  2990  MC — 3170  MC8. 
Direct  reading  micrometer  head.  Ring 
prediction  sccUe  plus  9%  to  minus  9%. 
Type  "N"  Input.  Resonance  Indicator 
meter.  With  acceseoriM,  spares  and  10 
CM  directional  coupler.  Brand  New _ 

TUBE  LIST 

SC3S  I  71SA  Sl.n  '  9S06  SC.SI 

12/S79  AS  I  SOI  A  AS  CSH  t.7! 


2CS4  SCAS 
2X2/t79  AS 
3C24  1.9S 

7(:4/l20SA  .7S 


30  Special  .SS 

39/44  .49 

4S  Special  .SS 


HKR-72  1.S9 

HK-73  .SS 

SBP4  4.3S 

SFPT  LM 

U4f2  .7S 


TWIN  CHART  GRAPH  RECORDER 

Esterline  Angus  Twin  Chart  Recordar 

Model  AWT  N 

Scale:  2.5-0-2.$  MA  DC 

Feed  hourly:  V4'*-m"'3"4*'-12**  Minute: 

^4"IV^"-3**-C** 

Synchronous  clock  on  each  unit  and 
chronograph  pens  Complete  Brand  New 
LINEAR  WIRE  WOUND 
POTENTIOMETERS 

ISObai  SSWatt  $.M  ISSOOOba  2$  Watt  $1.79 

IS  25  .M  20000  25  2.99 

20  25  .M  4  SO  1.99 

25  25  .9$  ISO  w  'twitch  50  2.1S 

50  25  .M  200  w/twitck  SO  239 

100  25  .M  10000  50  2.M 

200  25  1.29  15  75  2.9S 

350  25  1.29  5  Mac  1'  Shaft  AB  **  J”  1.4S 

seo  25  1.29  200.000  1/8  SD  AB  “J”  1A9 

1000  25  1.39  200  1/S  SD  AB  **1'*  1A9 

10  CM  ROTATING  ANTENNA 


HI  VOLTAGE  FILTER  CHOKES 

.4  HY  43  Amp  DC  3  ohms  1230  RMS  to 

ground  GE99G351  New 

.2$  HY  4  Amp  .5  ohm  20.000  Test  New 

1  HY  33  Amp  DC  33  ohm  GE89G459  New 

1.7-3  HY  2  Amp  DC  34300  VDC  GE  Y34CA 

New 

TIME  DELAY  SWITCHES 

1  Minute  115  VAC  CO  cycle  Enc.  in  Water¬ 
proof  Motol  Caam  Now  S5.25 
3  Micro  Switches  Centact  at  4041-42  Second 
Tim#  Delay  110  VAC  Motor  New  94.50 
Thermo  Switch  50*  to  300*  F  115  VAC  9  9A 
230  VAC  9  SA 

Breaks  Contact  with  Increase  of  Temperature 
New  11.35 

CONTACTORS 

DPST  US  VAC  U  Crete  IS  Amp  De-Ion  Lin. 
Start.r  WMtinqhouM  S4.9S 
DPST  US  VAC  "AB"  *700  SSAS 

RELAYS 

U  VDC  DPST  Allted  Control  Box  32  tlJS 
24  VDC  DPDT  AlUod  Control  BI4D34. .  .BIAS 

24  VDC  3PDT  ■  Amp . tIJO 

110  VAC  DPST  1  Amp  Contact*  Struthor* 

Donn  CXA  1970  . MAS 

US  VAC  DPST  Struthor*  Dnnn  CXA  2097  MAS 
220  VDC  DPDT  Struthar*  Dnnn  CK  2122.  .S4A0 
230  V  SO  Crete  DPDT  CX.  12HGAUA2.  .14.00 

HYDROMATIC  PROPELLER  CONTROL 

Constant  Spoed  Control  Goeenor  which  outo- 
motieodly  brings  about  fhm  odlustmonts  in 
propeller  blade  pitch  neceesary  to  mointoin 
constant  ongine  speod.  Used  on  DC4  Air- 
l^aneo.  Brand  Now. 

EQUIPMENT 

WoUde-Tolklet  23-4  J  MC 
MN-29Y  Bendlx  Compose  Rocolwor 
BC-733  GUdo  Path  leeeiTor 
DAB-3 — Diroction  Finder 


24"  Parabola  la  turrot  340*  •pan  at  12  RPM  HDF  RocoIto,  Equipment  20O-SS0  EC  Plxod 
DC.  motor  control  and  r.Torslnq  switch  N*w  Tua*d 


SWITCHES  -  BATHTUB  -  OIL  FILLED  -  MICA  CONDENSERS  -  POTENTIOMETERS.  SEND  FOR  CATALOG 

COMET  ELECTRONIC  SALES  CO. 

22  WaihingPon  St.  Tel.  BEacon  2-7863  Brighton  35,  Mass. 


TERMS;  Mlnlmsm  erCw  $5.99— Msll 
•rdert  preMptly  MM  — All  srieM  F.O.B. 
RoAten.  Matt.  Seed  M.O.  sr  cheek. 
ihlMlss  cksrtsc  Mst  C.O.D.  29%  Cs- 


lessIrtC  wttk  sR  C.O.D.  srCen. 
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SEARCHLIGHT  SECTION 


TEST  EQEIPMEXT 

DUMMY  LOADS 

X  Bond.  X  quid*,  ehok«  or  plain  ilaaqo,  dUtipotot  300  watts  axoraqo 

powor  continxiottsly  in  still  air,  V8WR  loss  than  1.15  botwoon  7  and  10  KMC. 
woiqht  SVs  pounds. 

X  Bond.  Vit"  x  1**  guido.  choko  flongo,  dissipatos  100  Watts  oTorogo  powor  con¬ 
tinuously  in  still  air,  VSVTR  loss  than  I.IS  botwoon  §.2  x  12.4  KMC,  woigbt  14  os. 

X  Band,  IV^^  X  H"  guido,  plain  flongo,  dissipatos  250  watts  OTorago  powor  eon- 

tinuotisly  in  still  oir,  V8WR  loss  than  1.15  botwoon  7-10  KMC.  woight  SVs  pounds. 

X  Band,  IV^*'  x  H'*  guido.  plain  flongo,  dissipotos  200  watts  oTorago  powor  con¬ 

tinuously  in  still  air,  woight  2  pounds  4  ouncos. 

S  Band,  IVi"  X  V*  guido  dissipatos  1000  watts  arorago  powor  in  still  air,  V8WR 
loss  than  1.15  botwoon  2.5  to  3.7  KMC,  choko  Qango,  woight  13  pounds. 

TS4i,  X  Band  Powor  Motor,  moasuros  1  milliwatt  to  1  watt  of  X  Bond  aoorogo 
powor  for  H**  x  IV^**  woro  guido,— ^MO.OO. 

TB-155  8  Band  Bignol  Gonorator  and  Powor  Motor. 

X  Bond  Powor  and  Froquoncy  Motor  for  1.500  to  O.SOO  mogocyclos  moasuros  1  to 
1,000  milliwatts  arorago  powor.  Tlio  froquoncy  motor  is  diroct  roading  within  25 
mogacycios  and  within  4  mogacyclos  with  corroction  chart;  conunorciol  oquiralont 
of  T8'230  B/AP. 

TS-llO/AP  8  Bond  Echo  Box.— 0150.00. 

T8-12/AP  (Unit  2)  X  Band  slottod  lino  with  adaptors  ond  probos, — 0175.00. 

T8-100  Bynchroscopo. 

T45/APT-5,  300-1,000  mogacyclos  Noiso  Modulatod  Transraittor,  40  watts  C.  W. 

WoToguido  Bolow  Cut-Off  Attonuator  L  lOl-A,  U.  H.  F.  Connectors  ot  ooch  ond 
calibration  30-100  db,— 025.00. 

Amplifior  8trip  AM-88A.  SPR-2  contains  1.  F.  ompUfior,  dotoctor,  ridoo  amplifior, 
pulso  strotchor  and  audio  amplifior  and  Roctifior  Powor  Unit  PP-155A/8PR-2  band¬ 
width  10  mogacyclos,  contor  froquoncy  30  mogacyclos,  sonsitirity  50  microrolts 
for  10  milliwatts  output.  Powor  supply  00/115  V  ac,  00-2,  000  cps  1.3  amps.  Bond 
for  schomaUc, — 005.00  loss  tubes. 

Tuning  Units  for  APR-4  Rocoiror>-Tlf  10  30  00  mogacyclos,  TH  17  00-300  asogacyclos, 

TN  10  300-14N>0  mogocycloa,  TH  It  1 ,000-1,200  mogoeyUos,  TH  54  2,2004,000  moqfiryrloi 


X  Band  Spectrum  Analy¬ 
ser  0500-0600  Me.,  cali¬ 
brated  linear  below 
cut-off  ottonuotor,  cali¬ 
brated  froquoncy  mo¬ 
tor,  tuned  mixer,  4  Lf. 
stages,  3  ridoo  stages 
oror-oll  gain  125  db., 
rog.  powor  supply. 

8  Bond  Bpoctrum  Analy¬ 
ser  2700-3000  Me.,  sim¬ 
ilar  to  aboro. 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


WE  HAVE  LARGE 

QUANTITIES  OF 


TYPE  PtKE 

OZ4A  $0.70 

1G6GT  0.7* 

1*5 .  0.90 

1S4 .  0.06 

1T4 .  0.00 

5U4G.  O.tO 

6AB7 .  0.90 

6AO .  1.10 

6AL5 .  1.00 

6A05....  1.40 

6M  0.93 

6MG .  0.93 


RADIO  TUBES 


0.36 

6SS7 

0.95 

*  TYPE 

PRICE  « 

0.S1 

1tA6 

0.43 

*  lEll 

$t.so-fc 

0.75 

1JSH7 

0.96 

*  6C*1 

30.00  ■* 

.  0.94 

1tSK7  . 

0.9* 

3.71 -h 

0.60 

1tS07GT 

0.90 

**.$0  •* 

.  0.51 

11SR7 

0.90 

0.90  ♦ 

0.91 

35Z4GT 

0.05 

1.70  •* 

0.70 

3SZSGT 

0.75 

3.00  « 

.  0.90 

41 

0.60 

♦  900$ 

.  1.10 

This  offer  subject  to 
chgnge  ond  prior  sole. 


0.96  S0L6GT  0.90  *  it 

0.96  30  _ 0.54  A,,,, 

?rT«:  J2.9fl 


TYPE  805 


PRICE:  -lA.ai 

List  Price:  $13.50 


ETROPOIITAN  OvE^EAS  SuPPLY/O 

«ANU>ACTUI«CRS  AND  OISTRISUTORS  Jl  nifttfiPATT/i 

or  CLCCTWONIC  PRODUCTS 

1133  BROADWAY.  NCW  YORK  lO,  N.  Y.  -  CHclSCA 


SEARCH 

RECEIVER -ARD-2 

Froquoncy  rango  00  to  3000  Mco. 


TlM  ABD-3  osn  be  used  ss  s  Dirsedon  Plndw  to 
loests  lUnsls,  or  m  s  frsquiiicr  msUr.  b? 
VISUAL  sod  AURAL  Indtestsn.  prsvlds 
Orlslnslly  snd  used  by  U8N  sirorsA. 

Ideellj  suitedfw  mlUtsTY.  Ubmtory  sod  sm- 
erml  purpose  uee. 

Equipment  conslsU  of  the  foUoelns: 

Antenns  Detector-CMD-IMArH  ~  Hse  Tsrlsble 
lentth  soteonss.  diode  detectsr  sad  dim 
plsted  tunins  stub  with  esUbrstsd  sesle. 

AMPLIFIER  CMD-50ADC— hse  three  Osoe  pulM 
smpUfler,  s  trlfsw  circuit,  s  pulse  rule  eeuptw 
circuit  snd  audio  amplifier,  vtsusl  dmal  ts- 
dlestor.  rectifier  power  eupplr  which  ta  epos- 
Uve  on  116  Volu  AC  60  to  S4M  erelas  eumnt. 
refulsted. 

Test  OSCnuLATOR-CD-aOABO— Has  csrlty  fre- 
Quencr  of  400  cTclee  with  eeleetlon  of  fear  pulee 
repetition  rstee. 

ALL  CABLES  AVD  FITTINGS.  ACCB880RIB8 
AlfD  SHOCK  MOUNTED  RACK  for  liwsedlsle 
InstsUUon.  plus  two  Technical  Manuals. 

SPARE  PARTS— Steel  ebeet  laehidee  msres  fer 
oompooenu  and  two  estra  sets  epsre  tuhm. 

Gesrsnteed  NEW 

All  the  above  In  ortflnal  export  pecked  eaeei. 

Wt.:  llS'lbe 

Prkc  each .  .  . »225“* 


Other  erUrted  eqeipmwtf  /w 
tun*  Cemmmnieetione  4e  eer  sBedU. 

BOB 

Communieation  Devices  Ce. 

2931  Twelfth  Ave  NYC  27,  N.  Y. 

Coble:  Communidev  Tel:  Ad  4^174 


Unused 

ELECTRONIC 

COMPONENTS 

39  pieces 

BC-9S7-A  RADAR  INDICATOR 

22  pieces 

TA-12B  TRANSMITTER 

24  pieces 

RA-10-DB  RECEIVER 

32  pieces 

BC-605-D  INTERPHONE  AMPLIFIER 

PLUS 

Larga  ttock  of  AN  conoccton  in  moft 
size,  .  .  .  big  ossortment  electronic 
components;  plugs,  resistors,  conden¬ 
sers,  potentiometers  and  other  pang. 
★ 

ATOiloble  ior  inspection  at  our 
Baltimore  warehouse 
★ 

COMMERCIAL  SURPLUS  SALES  CO. 

4101  Curtis  Avenue 
Baltimore  26,  Maryland 
Telephone:  Curtis  3300 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  manuiosturing  radio  tubes,  eiectreale 
tul^,  cathode  ray  tubes,  lamps.  Mew  oad 
used.  Beosenably  prleed,  eattslacUiB  guar¬ 
anteed. 

AMERICAN  ELECTRICAL  SALES  CO. 

47  E.  Oth  St.  New  Yerli,  N.  Y. 


SHEET  METAL  MACHINERY 


B  D  BROOKS,  INC. 


SEARCHLIGHT  SECTION' 


QUARTZ  CRYSTALS 

Mad*  from  the  finest  Broxilion  Quartz.  Will  provide  a  high  degree  of  activitir  and  frequency  stability.  All 
tasted  and  marked  by  the  manufacturer  to  a  very  close  tolerance.  In  the  frequencies  outlined  below  the 
crystals  itemized  under  the  heading  "From  &  To"  are  mostly  in  progressive  frequencies  between  the  limita 

shown  (as  for  ezomple:  "From  3300  to  3377  are  as  follows:  3300KC,  3301 KC,  3302KC _ ,  3377KC.)  are 

of  limited  quantities  in  each  frequency.  Those  listed  singly  ore  in  quantities  of  50  or  more. 

FT243  I  CR  1A/AR  or  FT241  I  XL5  Dual  I  FT241A 

Prenq  centers  H".  treng  die.  3/12"  ^P^e*^'^e«?  ’u*tor^*J  00  3  prongs  Vi"  *  SPICIAl  TYM  Wl 

Price  $1.15  no.  (25  for  $25.00)  '  ‘  ’  - -  '  '  - 


XL5  Dual 

)  prongs  X 
1  19/32**  prong 


SPECIAL  TYPE  WE 
Prong  spocing  I**  CTS. 

Prong  Size  3/32"  dm 

Those  ore  in  snccessive  steps  of  .1 
MC  voriotion  from  200  MC  to 
38MC 

Price  $1.15  ea. 


FOR  SALE 


FOR  SALE 


ELECTRICAL  STEEL  plate  transformers 


W»  can  oiinr  about  20,000#  ol  KW 
Gradn  Strip — JIOS  x  12H** 

3V4%  Tronslormnr  qrodg  ~  In 
wniqhing  about  900#  nach— Malarial 
naw  and  prim#  but  outsid#  wrap 
weath#r  disrolorod. 

GLOBE  INDUSTRIES 

1815  Franklin  Detroit  7,  Michigan 
Phorte— woodward  7-8277 


Several  hundred  new  IS  K.W.  AxMrtrmt 
oil  coolnd  plain  traastormnn  IIS  Te  00  «ye« 
1  pboM  primary.  17.000  noH*.  .S  amp  •#•> 
oadory.  Con  bn  fumitbnd  enninr  toppnd 
or  two  wim  0000  ▼olln,  1.0  ampn.  Msnd 
S75JM  noch  tOeb.  Lon  Aagnlnn.  IpnnInI 
Quantity  dincostnln  araikdtln. 

EPCO 

1527  1. 7th  St.,  Us  Angelos  21.  CalM. 


Portable  InstruRients 

Melded  Bakelite  cose  V  z  iW  z  3" 
D.C.  MICHOAHMETaa 

5..It..tS  ■iereomperes 
THEBMOCOUm  MnUAMMKTBBS 

1,5.  .5.. IS  ndlSmuperee 
THBIMOCOanX  VOLTMSmS 

5  «e  SSS  veils 
Available  te  nsoMple  range 
enmblnatlen* 

PracidN  Dtctried  tastmeit  Ci. 

144  grand  Street  New  Yerfc  IS,  M.  Y. 


r 


AN/APR-4  LABORATORY  RECEIVERS 

Complete  with  all  live  Tuning  Units,  covering  the  range  38  to  4.000  Me.;  widabemd  dizcoiM  cmd 
other  antennas,  wovetrope.  mobile  acceetorlee.  100  page  technical  manual,  etc.  Versatile,  occu- 
!  rote,  compact — die  aristocrat  oi  1<A  rcceivert  in  this  range.  Write  lor  data  sheet  and  quotations. 

For  the  limited  budqet  we  can  supply  AN /APR-1  Receivers  (a  predecessor  to  the  APR4).  or 

even  the  earlier  SCR-517;  or  individuol  Tuninq  Units  coverlnq  the  desired  irequendes,  lor  use  as  a 
converter  ieeding  your  own  30Mc.  I.  F.  strip  or  rocotver  tuned  to  30Mc. 

SOME  SPECIAL  OFFERINGS  FROM  OUR  STOCK:  723A/B  Tubes,  $15.00  .  .  .  446A  Lighthouse  Tubes,  $1.50  (10/$12.50)  .  .  .  QK-60 
(2800-3025MC.)  and  QK-61  (297S-3200Mc.)  Tuneable  CW  Package  (witk  magnet)  Maggies,  $65.00  .  .  .  2J38  Package  (witk  magnet) 
Maggies,  $15.00  .  .  .  Signal  Gcncrotors;  Ferris  16C,  L/N,  $1600.00,  Federal  (G-R)  S04CS-2,  8-330Me.,  esc.,  $3S0.00  .  .  .  Scopes: 
TS-34A,  L/N,  $4()0.00,  DuMont  241,  exec.,  $275.00;  Reiner  556,  esc.,  $250.00  .  .  .  Ferris  32A  Noise  Meter,  L/N,  $350.00  ...  G-R 

583-A  (Output  Meters,  new  ie  factory  pkg.,  $115.00  .  .  .  AFS-2  10cm.  RF  Heod  (w/714  Moggie,  715B  Fulset,  417A  Miser  and 

plumbed  receiver  front  end,  new  in  foctory  ^g.,  $250.00  .  .  . 


Ask  lor  quolotions  on  your  noeds;  we  have  a  hundred  Ions 
oi  good  Militory  Surplus  as  woU  as  rocondilioned  commerciol 
lab  equlpmenL  How  about  communication  items?  ARC-1. 
ARC-3,  ART-13.  BC448.  etc.— we  hove  them.  Abo  production 
lino  Items — power  supplies  to  800  Amps  at  12  or  24  VDC.  or 
0-15.000  VDC,  from  80  cyclo  Uns,  otc. 


We  will  buy  any  Electronic  Material  at  top  prices. 

SCHOOLS— We  will  ebtaia  anything  you 
cun  us*' and  oachange  for  your  usaless  surplus. 

ENGINEERING  ASSOCIATES 

424  E.  Pattorson  Road  Dayton  9,  Ohio 
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ALLIED  ELECTRONIC  SALES 
136  Literty  Street  New  Yerfc  i 

Tel.  C«rtUndt  7.4320 


SEARCHLIGHT  SECTION 


TUBES 


TUBES 


TUBES 


BRAND  NEW 


GUARANTEED 


SAVE  ON 


rOUR  SURPLUS  WANTED 
We  Pay  Highest  Prices! 


J.  S.  H.  SALES  CO 


Dtpt.  E-12,  7552  Melros*  Av« 
Los  Anoeles  46,  CoNfornlo 


lOoO  s  ot  othor  typos  m  stock.  Sond  us  your 
rcquiromonts. 


All  Prices  F.O.B.  Los  Anqeles,  subioct  to 
change  without  notice.  Minimum  order  $3.00. 


SYNCHRONOUS  MOTORS 

tl.K  Type  SH  110  V.  60  cyr.  1  PH  1/40  HP 
1^00  HI’M.  tlouble  entl  Hhaft.  completely 

overhauled . PRICE. $35.00 

other  &*yncbronou«  Motors  in  stuck.  Send 
uh  your  inquiries. 


THREE  SPEED  MOTORS 

3600.5000-10.000  U1*M  No  load.  Governor 
controlled.  3Iade  by  EMC  115  volt  .8  amp. 
AC  and  DC.  Overall  size  shaft 

igxHfc  long  . PRICE. 


DUAL  BLOWERS  20  C.F.M. 

Eastern  Air  Device  J&OE — 115  volt  60  cycle 
0  1  amp.  1  PH  Continuous  duty  1.0  M.F.D. 
('apacitor  start.  Without  capacitor. 

PRICE  $1S.S5 


•  Radio  and  Receiving  Tubes 

•  Transmitting  S  Special 
Purpose  Tubes 

•  Radio  and  Electronics  Porte 
and  Equipment 

•  All  Types  of  Electrical 
Wire.  Magnet  Wire,  and 
Coble 

•  Authorized  Distributers  ter 
Federal  Telephono  S  Radio 
Corp.  Co-Axial  Cable. 

Available  From  Stock! 

Refertnees:  Dun  4  Bradstreet 


22S  N.  Wabash  Arc.,  Dept.  | .  Oticago  1.  Ill 
Phoni  ANdarer  3  084  I 


BRANCH  OFFICES 

9015  Wilshirc  Bird..  Beverly  Hills,  Cal.,  CR  4.4237 
S07  Filte  Are.,  New  York  17,  New  York,  MU  7-0014 


ELECTRONIC  TUBES 
CRYSTAL  DIODES 

Available  at  Lowest  Prices 


May.  1952— ELECTRONICS 


REGULATOR  TUBE  RECTIFIERS 

Western  Electric  jrJ86207<D2  Input  106  to 
125  volt  50-60  cycles.  Output  50  volt  3 
imp.  D.C . PRICE  $$5.00 


35  MM.  SLIDE  CABINETS 

Will  hold  2,218  siides,  also  contains  a 
28x20  Da-Dite  screen,  overall  size  32 
al’xO"  finished  in  black  simulated  leather. 

PRICE  $25.00 


GRAIN  OF  WHEAT  BULBS 

Miniature  Lamp  Tl^.  3  volt  .19  amp.  Air* 

plane  Indicator  Amb.  Ctd . 10  for  $1.00 

100  for  $8.50 


DRIERITE 

The  V'ersatite  Indicating  Desicant  size  #8 
mt'sh  in  6  uz.  bottles.  24  bottles  to  a  case. 
In  case  tots  $4.80  per  case.  Minimum  order 
6  bottles  for  . $1JM> 


FOR  QUICK  ACTION  I  We  BUY!5!“,.T 

Any  Kind  o4  il9€tronh  Iquipmmni  Bought  or  Sotd  1  \ki^  CCI  I  'TO  YOU 
SELENIUM  RECTIFIERS:-!  Sk  Wave  BIUlHi>:s.  bsck  to  1  YY  6  jCLL  FOR  YOU 
hack.  12  V.  AC  in.'OV.  D.C.  out  ISO  hls.  SPECIAL . 28« 

ELECTRIC  SURPLUS  BROKERS 

14S  CHAMBERS  ST..  NEW  YORK _ RECTOR  2-1591 


SWEET  DEALS 

FROM  A  SWEET  OUTFIT 


Looking  ior 

Hord-to-Find  Equipment? 

Here  U  lust  a  partial  Hat  oi 
What  we  have  to  oiler: 

e  BC-348'i  e  BC-342't  e  ART-13't 
e  ARC-l’i  e  ARC-3'a  e  LM-i 
e  DYNAMOTORS  e  SCR-S22't 
e  APN-9'*  e  APN4'a 
e  VARIOUS  TEST  EQUIPMENT 


VIBRATOR  TUBES 

C  volt  4  PronK  OAK  V«Sn(.  .  .PRICF:  e.SS 
i:  volt  4  Prong  Kr<5S«l.iiit  04  .  PRICK  i.89 
Minimum  order  3  for  ZtJIO;  100  for  $7.4.00 

SEND  FOR  FREE  BULLETIN 

Ulxby  9-«188-0 


A.  Cottone  &  Company 

Electronic  Mechanical 
a  Opticol  Components 
336-340  CANAL  ST.,  NEW  YORK  13.  N  Y 
ALL  PRICES  F.O.B.  N.  Y.  CITY 


We'll  Pay 

SWEET  PRICES 

for  your 

RADIO  &  AIRCRAFT 
EQUIPMENT 

We  want  to  buT  partA  or  equlpmeot  and 
«e'U  pay  too  dollar  to  fret  it.  Just  itend  u-s 
the  complete  dope  on  what  you  have,  the  type 
am!  cuuditioo  of  your  equipment — and  your 
a.vklng  price.  You'll  get  faitt.  profitable  ac¬ 
tion.  It'f  ]u.Tt  like  taking  "Candee"  from  a 
babyl  Write  today! 


CANDEEAIRCO 


Dept.  El,  3306  Burbank  Blvd. 
Burbank,  California 

CII.MILKSTDN  0-14M  BOCKWEIX  t-1070 


SEARCHLIGHT  SECTION 


OUR 

guarantee 

*"«•»  piece  it  lofc. 
»et»e<l  f» 
eomplian,, 

-V'* 


SPECIAL  NOISE  SUPPRESSION  CAPACITORS 
rA*44S  CA-44fl  CA-481  CA-S09  CA-ST8 
CA-177A  CA'IM  and  mftDT  Other  typM 
MUMETAL***LAMINATIONS***47M  4  AUDIO 
i*»rtial  llKttnf  of  tTpM  arallAlSt 
r-is  EI-SlS  EMI  ras-i4-15  EE  M-r  L-lt 
GOOD  BUYS  IN  OIL  CAPACITORS 

t  mfd  AOO  VIM' . S  .7S  10  Btfd/OAO  VIN'  .  .t2.4S 

4  inTd.  VIM’ .  I.:S  IS  mfd/OOO  VDT.  ..  3.M 

4  mfd,«00  VIM'  TLAI)  I.IO  »  mfd'ROO  VI)C  .  4.7S 
MT6  BRTS  SUPPLIED.  m«07  other  valuee  aralUMr 
•  FMItMOLV  smvicc  CALL  ON 


BC-433-G  COMPASS  RECEIVER 


JAN-C-25  CAPACITORS 

YOU  NAME  IT  WE  HAVE  THEM 


MG-149  INVERTERS— Excel,  cond. 


LCKIIE;  FOR  THIS  ITEM? 

Brand  New  OUTPUT  TRANSFORMER 
ES-<«IS27 

I'ned  In  8CR'S74  4  other  aircraft  reeelvert 
SUITABLE  FOR  USE  IN  NEW  DESIGNS 
Manafaeturinf  Qaantitlee  Available 

Eleetrlcal  fpeclflratlone ;  Plate  wtndlnx/povrer 
pentode.  See.  high  4  km  Imped,  headphooee 

Has  Meantint  Far  Nean  Naiaa  Sappraasar 

pon  rapT  •  intivlioimt 


ESSCO  .  .  .  ELECTRONIC  SPECIALTY  SUPPLY  CO. 

M  Uteenerd  S».  Bwcley  7.2M4  NYC  IS,  M.  Y. 


ELECTRONICS  — M«r.  1952 


ARROW  SALES,  INC. 

7460  VARNA  AVENUE 


COLUMBIA  ELECTRONICS  LTD.  com¬ 
bined  with  ARROW  SALES  INC.  to 
give  you  faster  service  and  provide 
the  greatest  variety  of  electronic 
items  aver  gathered  under  one  roof! 

,CALL  OR  WRIT  I  TODAY  FOR 
ANYTHING  YOU  NFtD 
IN  ILtCTRONICSr 


N.  HOLLYWOOD,  CALIF. 

(See  Arrow  Sales  Inc.  od  Page  404) 


ATTENTION! 


CmUMBIt  EUCTROmeS  LID. 

formerly  of 

Los  Angeles  &  N.  Hollywood,  Col. 

HAS  MERGED  WITH 


4RR0W  mii  INC. 

formerly  of  Chicago,  III. 

TO  FORM  ONE  JOINT 
COMPANY  KNOWN  AS 

Arrow  Sales 

INCORPORATED 

WORLD  HEADQUARTERS  OF 
THIS  JOINT  CONCERN 
WILL  BE  OUR  OWN  NEW 
TREMENDOUS  WAREHOUSE  AT 

7460  VARNA  AVL 


N.  HOLLYWOOD,  CALIF. 


THIS  MONTH'S  SPECIALS 

LP  21  LOOPS 

Models  LM,  AM,  A.  Excel,  cond. 


HS-38  4  HS-33  HEADSETS.  New 


R-4/ARR-2  RECEIVER 

34-58nics.  New.  Complete  with  rock  & 

control  box. 


While  our  chief  concern  it  to  furnish  the  highest  quality  workmonship,  our 
policy  does  provide  that  the  price  of  our  merchandise  be  in  line  with  tMt 
of  the  orig.nol  monufocturer  and  in  compliance  with  OPS  regulotions.  Write, 
wire  or  phone  for  information  on  any  of  the  following: 


TS-1ARR 

TS-3A/AP 

TS-RA/U 

TS-IOA/APN-I 

YS-tl/AP 

TS-12 

TS-IJ 

TS-14 

YS-ISB/AP 

TS-lt/APN 

TS-1* 

TS-23/AP 

YS-37/YS 

TS-32A/YRC-1 

TS-33/AP 

TS-34/AP 

TS-34A/AP 

TI-3$/AP 

TS-34/AP 

rS-24/APM-3 

TS-A4/AP 

TS-47/APR 

rS-S1/APG-4 

TS-54/AP 

TS-M/U 

Y$-41/AP 

TS-42/AP 

TS-4P/AP 

TS.74/APM-3 

TS-R7/AP 

Y$-R*/AP 

TS-94/TPS-1 

TS-M/AP 

TS-IOO/AP 

TS-101/AP 

TS-102/AP 

TS-1M/AP 

YS-110/AP 

TS-ni/CP 

YS-117/SP 


TS-1U/AP 

TS-I2S/AP 

TS-127/U 

rS-131/AP 

TS-144TRC-0 

TS-1  S3 

TS-1SSA/AP 

TS-I70/ARN-S 

T$-173/OR 

TS-I74/U 

TS-175/U 

TS-IM/AP 

TS-197/CPM-4 

TS-203/AP 

TS-204/AP 

TS-205/AP 

TS-2aO/TSM 

TS-224A 

TS-233/TPN-2 

TS-251 

TS-293 

TS-263 

TS-270A/UP 

TS-3R1/TRC-7 

TS-301/U 

TS-314/FSM-1 

TS-323 

TS-324/U 

TS-3R9/U 

TS-42I/U 

TS-4t7/U 


1.212 

l. 222/A 
1-223 
1-233 
IE-21/A 
IC-3A 
IF-12/C 
IS-1R5 
At4-PNS-1 

ac. 221(‘) 

BC-37* 

BC-A3I 

BC-90B/D 

BC-949/A 

BC-10M/A 

BC-10M/A 

BC-1201/A 

BC-1203 

BC-123B/A 


BC-1255/A 

BC.12S7/A 

BC-1277 

BE-A7 

LAD 

LAF 

LAG 

LM13 

LU2 

LU3 

OAA-2 

P4E 

TAA-UEA 

TSS4SE 

TSX3$E 

TSX4SE 

TTS-4BR 

TTX-10RH 

TUN-9HU 


Don't  forgot,  wo  buy  Tost  Eqolpmont  tool 


Cable:  WESLAB 


Tel.  Boston:  WE  5-4500 


TVuta^  93. 


- IV 

1 


SEARCHLIGHT  SECTION 


WtstinghoyM 

ELAPSED 

TIME 

METERS 

$1550 


M  RPM  3.1 

I  RPM  3.9 

60  RPM  4.3 

On*  9f  each  $15.00 


Can  br  a<ind  for  door  opnnor.  «rin 
dov  ralwr,  modnl  RK  tumtabl' 
Comptet*  wltb  transformer. 


$1 2-90 


marktime 

5  HOUR  SWITCH 


/eed*i-rto*t  Counter.  Rotary  .  S  .90 

Vreder-Root  Counter.  Ratchet  . 2.25 

Guardian.  No.  4.  115  v.  A.C.  Solenoid .  3.50 

Price  Bros.  No.  lA.  115  v.  A.C.  Sotonoid . 1.50 


ISOLATION  TRANSFORMER  $1.95 

Nat.  known  Itfgrs.  50  watt  S  windings,  115  V.  to 
115  V.  60  CT.  Ideal  to  prevent  shocks  from  small 
radios  and  medical  and  olectroole  dorlooob 


INABLfS  US  TO  jU 

MAGNETSiSSiP^ 

39*^  EACH  3FOAv|.00 


Etiy  bakollto  BIndInt  PMts .  .IZ 


TELETYPE  1/10  H  P.  IIO  ' 


ANTENNA  ROTATOR  or 

DOOR  openlR  cn 

♦  i.  xr.  .1  .l<mn  24v.  universal  motor  with  ^  |  viMI 
iian-Jornier . 

GC  Arfon  Glow  Lamps  .  4  for  $1.00 

100  for  $20.00 


Mostman  Lever 
Switch  $1.50 

10  Amp.  HeoTy  I>utT 

SlWer  coDUcu.^on- 

wocked  and  ebang^ 
to  suit  your  Deeds.  Now  momentary  OFF  CENTFU 
but  can  be  changed  by  user  to  stay  either  side.  Re- 
moved  from  un-used  Government  Surplus  EquIp- 
meot. 


BLAN 


New  York  7,  N.  Y. 


CERAMIC 

DISC  CONDENSERS 

STANDARD  BRAND 

Type 

Spec  Price  per  M 

.0015 

500WVIX: 

$45 

.0047 

500WVDC 

$45 

.005 

500WVDC 

$45 

.01 

500WVIX: 

$45 

.01 

1000  WVDC 

$70 

2X.00I 

500WVDC 

$80 

2X.OOI5 

500  WVDC 

$80 

2X.004 

1000  WVDC 

$80 

2X.0I 

1000  WVDC 

$80 

additional 

discounts  in  large 

quantities 

ROIE  ElEGTROMCS  INC. 

114  Liberty  Street 

N.Y.C. 

Rlctor  2-8078 

FOR  SALE 

DYNAMOTOPS — 10  Different  types- 

Send  us  a  tist  of  your  retiuifements. 

Dynamotors  Available 

0-104  OM-37  DA-IF  PE-IOI 


WANTED 


TUBES-^Mainatren.  Roceivint  A  Transmittino 
HEADSETS~H8-30 

TRANSMITTERS.  RECEIVERS.  RADAR  EQUIP¬ 
MENT — ARTi3  and  parts.  Arc/I  thru  5.  APS/3 
4  AP$  ’I5  and  components 

Wm  purchase  all  types  of  electronic  surplus. 

VETS  DISTRIBUTING  CO. 

3613  Wesrern  Pky.,  Louisville,  Ky. 

Phone:  CYpress  9904 


MOTOR-GENERATOR-1 1/2  hp 


DC  Gtneiatoi  — lOV.-— I6A.  ^AO 

DC  Generator~:00V.~  8A.  9TO 

DC  Motor— II0V.--IKW  ^ 

AC  Motor— 110  220V.— TtO  cy.  S9I  ph.  1700  RPM 
Startinp  Relay 

foe  Sofa  by  GREEN— f  07  W.  B'way,N.Y.C.  13 


DEPENDABILITY  IN  EIECTROltflGS 

Attn:  Industrial  Purchasing  Agents  .  .  . 

Our  new  Radio  Mailer  Catalogue  is  available  to  you  a1  no  charge  upon  receipt 
oi  your  requeit  on  your  letterhead.  We  are  National  Dielributors  oi  Generol  Electric, 
Sylvanla,  Ohmite,  Amphenol.  Sprague,  Aerovox.  Sangamo,  Stancor,  Merit  A.  H.  & 
Slmpion  and  many  olhen.  All  tclegrcuns,  cablegrams,  and  Inquiriee  acknowledged 
and  promptly  anewered. 


DadioHi 

9-}-2‘)  MIRRKH  l\  BOULIVARD  [y  JAMACIA  U.Yr- Rlpuo.n  «  |  4o5! 


lORMAN 


IISTRIBUTORS  NC 


PffCBtf  Right — Imm^diaiB  OBirvRry 
100,000  RELAYS 


tact.R. 

alee  on  30  mllLt  IK' 

LOW  VOLT 
ALLIED  SUO  635  D 
d  r.  230  ohm  roll 

. $L9S 

AGE  DC  RELAYS 

P.D  T.  15  amp.  centarts  $4* 
.  $250 

WRITE  FOR 

CATALOG  #552 

RADIO  DEVELOPMENT  S  SALES  CO. 

323  Atlantic  Ave.,  Brooklyn  2,  N.  V.  ULetor  S.gcU 

WESTINGHOUSE 
HIPERSIL  CORES 

strip  Beltd  Window  Window 
Quantity  Gougo  Widtii  Up  Width  Height 

11,365  .003  1<4  H  7/16  3 
3,741  ,003  %  H  7/16  3 

Available  for  immediate  delivery 

RAYTHEON  MFG.  CO. 

Surplue  Seine  Dopt.  Waltham,  Meet. 

Tel.  Waltham  S-SI60—txt.  2 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  6  ELECTRONIC  SURPLUS 
13VS3-9  Brush  St.  Detroit  3,  Mich. 

Phone  Tewneend  9.3403 


FOR  SALE 

Beryllium  Copper  Strip 
.0062  (+  —  .0005)  X  5“  X  80" 

No.  1  —  B  6  S  Hard 
700#  Availabla 

GLOBE  INDUSTRIES 

ISIS  Franklin  Stroat  Dntroit  7,  Michigan 


402 


May.  1952— ELECTRONICS 


SEARCHLIGHT  SECTION 


RELAYS 


SIGMA  S«asiliT«,  Fluq-in  typo  SPOT  34MM 

ohm  coiL  4  MA . $9.45  oo. 

G  B  SoosIHto.  Plug  in  typo  8PDT  2.200 

ohm  coR  . $4.25  oa. 

KUHMAN  SoBoihTO.  8PDT  10,000  ohm  coU 

.$  MA  . $5.95  oa. 

LEACH  #1054  C  DP8T  and  8PDT  104NW 

ohm  CoU  1  MA . $9.75  oa. 

LEACH  ;;0104  250  VDC  CoU  DP8T  30  Amps 

$5.95  oo. 

LEACH  ^1251  9P8T  Norm  Opoa.  doublo 
brook  95  VDC.  750  ohm  Coil  .  $1.25  oo. 
ALLIED  #D8X-23.  Dilforoatiol  Roloy.  Duol 
9,000  ohm  Coils.  Norm.  Opoa  $4.50  oo. 
AUTOMATIC  ELECTRIC  jSR-SO  B,  8PST  NC. 

Contacts  doublo  brook  12  VDC  $1.25  oo. 
GM  Lobs*  SPOT  doublo  brook  250  ohm  Coil 
$1.75  oo. 

ALLIED  DO-7D  9  Polo  24  VDC  $2.25  oo. 
HART  #R  $  200  Amp  24VDC  8P8T  $2.50  oo. 
TELEPHONE  TYPE:  Cloro  3300  ohm  CoU 

1  N.O.  1  SPDT  $1.35  00. 

CLARE  4  Ohm  CoU  SPST  $1.35  oo. 

NORTH  ELEC.  Doublo  CoU.  12  V  240  ohm 

•och  Coil.  Coatocts;  3  moko.  2  brook 

$1.25  oo. 

AUTOMATIC  ELECTRIC  2rR-53  70  ohm  CoU 

2  Norm.  Closod  contacts  $1.95  oo. 


ASTRO 
COMPASS 

Tbe  AiOro  Compom  Is 
s  prsclsioo  InArumaot 
mrssurlns  8*4*  hlch  i 
sW'  Kuralsbed  ta  Cor- 
ryliis  Csm.  Dwf(B«4  to 
prondo  scmrstely  (s) 
Tru*  hroduif  of  Aircrsft 
or  boot,  ibl  Tru^  bcorlBf 
of  s  dlstsBt  objoct.  (O) 
The  r^lstlTS  besriac  of 
•It'itsnt  ohirctA 
Of  ssscial  Istsrsst  ts 
Aitrussisri  4  Csfsri- 
msntsrs. 

$9.50 

Mountinfl  Bii.  10' 

Aitr.  CwanM  11.10  la. 


/li 

Big  Saving! 

FERRULE-TYPE 

RESISTORS 


Immediate  delivery 
from  our  stock  of  over 
f  J  250,000. 

e 

Wide  assortment  from 
0.2  to  300.000  ohms. 

e 

ENAMEL— GLASS 
FIXED— ADJUSTABLE 

e 

New  and  in 
perfect  condition. 

e 

Nearly  all  made  to 
JAN  specification. 

Wrif  for  Catalog  tS 
ELECTRONIC  DIVISION 

UNIVERSAL  YONKERS  CORP. 

137  Alaxandar  Si.  Yonkan  2.  N.  Y 


R.CA.  Model  MI-8167 

TRANSMIHERS 

Poimi-to  goimt  commamttaihm 


Frs«.  Rsrifs:  2M0  ts  29.000  Kw. 

OstMt :  359  WstU  C.W  .  290  Watt*  Rsi is  tots* bSfM 
Ispvt:  199  ts  259  Vslto  AC  59/69  Sft- 
Sin:  90*  liioN.  ir  wids.  27*  9sss. 

Tsbss:  997s.  913s.  995s.  999s. 

Crystal  Osclllatar  aait  baitt-la.  fwlly  shtsidsd  aad 
stabls.  All  ssif  Matainsd  incUdint  aatsaaa  aal. 
warfc.  Mastsr  Osclllatar  unit  favallaMs)  its  la 
MRr«  of  Xtal  unit.  Spaseh  ampliOar  Is  aaly  «• 
tsrnal  unit  and  has  110/220  v.  AC  inpnrt,  fa«r 
statss.  hl«h  lain.  Tatal  nat  wsifht.  925  lbs 

Camplsts!  New!  Fra«  Staeb!  Qasntitlssl 
Priest  sn  Rsausst. 

COMMUNICATION  DEVICES  CO. 

INCORPORATCO 

2331  Twelfth  Ave.  N.  Y.  27.  N.  Y. 


FOR  PROMPT  ANSWERS 

to  your  business  problems 
use 

The  SEARCHLIGHT  SECTIONS 

(Chsti^rd  Advertistmtt  ■ 


Bus  iransaanstMo 
Chamkal  Enainssrini 
Chsmical  Wsak 

Cast  At* 

CMStmetlan  Mathadi 
A  Eauiamsnt 
Ciaetrtcsl  CanstriMtinn 
sad  Msintansnea 

ElactHeal  MsrehandUins 
Elsetrieal  Wsrtd 
Etaetraales 


Enfinsarins  and  Mlninf 
laurnai 
Enainaartna 
Naws*Rsc«'d 
E  4  M.  J.  Markets 
Faetary  Manewr... 

aad  Maiatanance 
Fiaet  Ownar 
Faad  Enfinaarinf 
Nmlaaalas 

'  Praduet  Cndlnaartas 
Taatlta  Warld 
Wtidini  Eaftaaar 


Far  advartlslaf  ratss  ar  athar  infanaatlaa  addraas 

CUiiiflad  Advartitiho  OWliiea 

McGRAW.HILL  FUBLtSHING  CO..  INC. 

New  Yark  39.  N.  V. 


What  do  you  need? 


•  NAVY  TRANSMITTERS 

TBL  —  TBI  —  TAJ 

•  AUTO  ALARM 

Mockoy  —  RCA  $$O0X 

•  SPARE  PARTS 

TBK  Troaamittar,  QCL«  QC|  Sonar 

•  NAVY  TYPE  SPEAKERS 


•  TCS  NAVY  TYPE  SPEAKER 

TC8  Colliaa  Typa  NoTy  Troaamittor- 
RacoiTor  eoraploto  with  roaMta  control* 
antoano,  tuning  unit*  cobloa,  koy.  micro¬ 
phono,  for  12  or  24  Toll  D.C.  and  110 
▼olt  A.C.  oporotioa.  Rocoaditioaod, 
chockad  out  and  quoroatood  for  oporo- 
Hon. 


•  OBB  CABLE  DETECTION 
EQUIPMENT 

Navy  Modol  OBB  Doaiqaod  lot  locotiaq 
aobmorino  cobloa  from  a  boot.  A  aoa- 
aitiTo  indicator  of  oltomotiaq  curront. 


LdON’T  miss  THIS! 


e  SCR  269  RADIO  COMPASS 
e  SCR  274N 

MulU-Chonnal  Aiiciall  Bodio  Raeaivinq 
S  Tranimittinq  Equipment. 


SCR  284  Complete  Field  Set  con¬ 
sisting  of  all  moior  components. 
Write  for  price  list. 


e  SPECIAL  PURPOSE  TUBES 
e  MAGNETRONS 


2J21 

2J27 

2)97 

700A 

2I21A 

2191 

213$ 

7000 

2)22 

2)32 

214$ 

70$EY 

2)2$ 

2)94 

2)50 

71IBY 

2)3$ 

2)$2 

725A 

GAS 

SWITCHING 

TUBES  TR* 

AYR, 

PRE  TR 

ATTENUATOR 

e  HYDROGEN  THYRATRONS 
e  PRESSURIZING  WAVE  GUIDE 
WINDOWS 

e  VARIOUS  OTHER  ELECTRONIC 
TUBES  AND  COMPONENTS 
e  INK  TAPE  RECORDERS  BC  1016 
e  RECEIVERS  BC  312,  342,  348, 
HALLICRAFTER  S36 


e  TRANSMITTER  BC  610  - 

Coil  Sets,  Tuninq  Units.  Speech  Ampli¬ 
fier.  Junction  Box  JB  70.*  r/O  SCR  390* 


SCR  522  Complete  Set  consistinq  of 
Muqe.  (unction  Boxee.  Power  Supply. 
Mountinqs. 

All  SCR  equipment  certillcoted  os  to 
operation  and  appooronco. 

e  (30)  BC  733  RECEIVERS 
e  (25  BC  221  FREQUENCY  METERS 
e  (60)  AN  CRW-2  RECEIVERS 
e  (30)  WINDCHARGER  PROPELLER 
TYPE  BATTERY  CHARGERS 
e  (10)  PE  214B  GASOLINE  ENGINE 
GENERATORS  110  VOLT,  60 
CYCLE,  300  WATT  Output 

WANTED 

TEST  SETS.  RECEIVERS,  312,  342,  344 
TRANSMITTERS,  ARC  3  RELAYS,  ETC. 
BC  410,  ANY  QUANTITY  ABOVE  ITEMS. 


h 

IRADCOM  Engineering  Co.| 

I  f  LIVINGSTON  ST  NCdkAR<  3  N  J 


Tol.  Bigelow  3-3434  on4  3-4610 


I 

SEARCHLIGHT  SECTION 


WANTED 

IMMEDIATELY,  FOR  CRITICAL  DEFENSE 
NEEDS 

TUBES — CRYSTALS — END  EQUIPMENT 

723A  T^OA/D 

723B  /ZJAfD  2K2S 

723AB  2K2S  -  3C22  -  723C  -  726B 

71SB  -  715C  ■  SD21  -  393A  -  3C23 

MAGNETRONS  TRANSISTORS 

2J— 2K — «J  AND  KLYSTRONS 

4C35  "ir'il  3C45 

SC22  JvZZ  KU627 

FG17  •  Fa32  -  FG33  -  FG-3S  -  FG104 
FGIOS  -  FG172  -  FG9S  ■  6D4  ■  614 

CRITICALLY 
■I^Bj  NEEDED 

TS-174  Heterodyne 
Frequency  Meters 

Monufoctured  by  the 
\.  \  Allon  D  Cordwell 

.4  %  Compony,  covering 

rouge  of  20-250 
megocycles.  If  you 
hove  one  these  or 

know  where  we  con 
get  one,  pleosc  telephone  ot  once- 

THE  OVERBROOK  COMPANY 

Overbrook,  Mossochusetts  Wollosloy  5-0033 

i  WANTED  t 

if  Eloctronic  oquipmont  J 

*  WE  PAY  TOP  $$$  FOR:  J 

A  Rodio  Receivers  An  Connectors  if 

if  Tronsmitters  Clomps  A 

if  ARC-1  Plugs  if 

*  ARC-3  Cords  if 

if  ART-13  Reloys  A 

^  Control  Boxes  Telephone  Moteriols  if 

w  Indicators  WE  buy  anythimgii  if 

*  WRITE,  WIRE  TODAY!  { 

*  TELL  US  WHAT  YOU  HAVE  * 

*  TALLEN  COMPANY,  INC.  * 

if  1SG  Corlton  Avo.  Brooklyn  5,  N.  Y.  { 

ALL  TYPES  CRYSTAL  DIODES 

imi  imiA  1N21B  lIf21C  1N2S 
1N23  1N23A  1N23B  1N23C  1N2S 

RECEIVING  TUBES  transmitting 

SAT  ■  75  -  127  ■  1S21  -  2S0TR  •  4S0TH  -  S79B 

-  t04  -  t07  ■  SIO  -  111  ■  S12  ■  113  -  lUA  • 
I72A  -  S4S  -  3STa  -  7S0T  ■  114  -  1112  -  1114 

-  1120  -  1S24  •  2050  -  SOOS  -  SS91  -  SS92  - 
5193  .  Sub-Sub  Miulalur*  Auy  Typu. 

END  EQUIPMENT 

AN/APR4  .  TNIB  .  TN17  -  THIS  •  TN54 

W«  buy  ooy  typo  of  Eloctronic  Equipmoat 
tOBl  opparoni* — Tuboo — Surplus  Amy — 
Nary  Rocoivors — Tronsmittors.  Wbot  Haro 
You.  W#  wiU  buy.  Writo 

W-8II75,  Elertronicii 

New  York  30.  N.  Y. 

Call  Mr.  Brown  Tel.  Worth  2-7674 

WANTED  oviHi^TT  805 

807  ■  813  ■  8298  -  307>  3S7A 

VR  75-VR  90  9005— TUBES 

JOBBERS  &  MANUFACTURERS 

WANTED 

BUYERS  AND  MERCHANDISE  RNDERS 

Top  t'oromlaalonn  Paid  To  PliMlera  of  dob 
Lot  Sarplnn  Material.  Partnor  Kqelpment. 
Anythlnir  In  Kadio.  TV  or  Klectronlca. 

GOULD  GREEN 

We  ere  reody  to  Buy  FOR  CASH 
ony  qifontity  of  your  surplus 

RADIO  RECEIVING  and 
TRANSMITTING  TUBES 

State  Brand,  Quantity  and  lowest  price. 
Write  Bex  133,  Weber  Associates, 
154  Nassau  St.,  Now  York  38,  N.  Y. 

WE  JUST  GOTTA  BUY  THIS  STUFF! 

We're  leartnf  our  holr  out  to  buy  deeperotoly  needed 
equipment,  mob  ae  ART-13.  Ekf-taS.  BC-2M. 
BC-778.  1-162.  T-IT  lllC8.BC-e4S.BC-tlt.  ARC-1, 
BC-221.  B6/ABIf>T  or  eompooenu.  In  root.  we'U 
buy  any  parts  or  seoeeeorlee  no  matter  bow  small. 
For  speedy.  eOeleot  ssrrloe  sad  a  real  honest  deal, 
pbooe.  wire  or  write: 

VAN  RADIO  &  ELECTRONICS  SUPPLY  CO. 
?033  W.  Vesiee  Blvd..  Las  Astele*  6.  Calif. 

Telephase:  ftEpuMIe  3-1127 

WANTED 

YOUR  SPARE  SURPLUS  EQUIPMENT 

DYNAMOTORS  •  SELSYNS  •  AUTOSYNS  •  INVERTERS  •  TRANSMITTERS 
RECEIVERS  •  TEST  EQUIPMENT 

PlMS.  tmmd  IM  ttaiing  condition  and  lowost  prico. 

N#  Quantity  Ta.  SmMI  or  Too  Lvta! 

CAN  SALES  COMPANY 

BOX  5oli.SE  EAST  PASADENA  STATION  a  PASADENA  8.  CALIFORNIA 

GET  OUR  PRfCt  FOR  YOUR 

RADIO  4  AIRCRAFT  EQUIPMENT! 

We’ll  te  the  llsilt  te  buy  your  parts  er  eaulpsient. 
Send  us  a  deserlptien  ef  the  type  and  condition  of 
equipment  yeu  have— dell  us  your  top  dollar  aekint 
prlco  and  he  pleasantly  surprised  at  the  fast  action 
you'll  fst! 

ALVARADIO  SUPPLY  CO.— Diwlpiofi  1-1 

4665  Melrose  Avenue  •  Lee  Anfslos  29.  CaJifernie 

WANTED 

SYNCROS 

Autosyns — Selsyns 

Any  Type — Any  Quentity 

W.397S.  Elertrooics 

i  3311  W.  42nd  Hi..  New  York  36.  N.  Y 

WANTED 

RADIO  FIELD 
INTENSITY  METER 

W-3R47.  Electronic* 

3.70  W.  42  St..  New  York  36.  N.  T. 

WANTED 

•  AN/TRC-I  Equipmontt. 

•  T14  Tronamittors. 

•  R19  Rocoirors. 

•  TS32  Toot  OoclUatera. 

Any  cendftien  or  qiMmUty 

W-a3IL%8,  rentes 

330  W.  42nd  St.,  Now  York  30,  N.  Y. 

ELECTRONIC  EQUIPMENT  WANTED! 

COLUMBIA  ELECTRONICS  LTD. 

N  O  1  E  .  (of  N.  Hollywood,  Col.) 

has  combined  with 

ARROW  SALES,  INC.  (of  Chicago)  to  form  one  joint  company. 
We  hove  the  greatest  buying  power  of  any  concern  in  this 
field.  We  wont  to  buy  all  types  of  surplus  electronic  equipment. 
TELL  US  WHAT  YOU  HAVE.  USE  COUPON  BELOW— AND 
MAIL  TODAY!  (Note  new  address  of  joint  company.) 

WANTED 

4  TS-172  ECHO  BOXES 

New  or  used  if  in  good  condition 
Will  pay  top  prlco 

Roply  wiro  colloct— JOHN  McKtERNAN 
Deportmont  70 — Bondki  Rodio  Divitlon 
Towton  4,  Morylond 

WANTED 

POULSEN  ARC  TRANSMITTER 

Old  Style  Wireless  Unit 

W.362I.  Electronkvi 

330  W.  42  Ht  .  New  Y'ork  36.  N.  T 

Use  following  numbers  to  indicate  conditions:  N-1,  brond  new;  N-2,  used,  like  new;  N-3  used. 

ITEM 

CONDITION 

PRICE  WANTED 

TUBES  WANTED 

2J36  (Magnetron) 

5W4  6U6.GT  5692 

State  quantity,  price  and  condition 

P.  0.  Box  49 

Fordhom  Sta.  Now  York  SB 

‘ 

If  there  is  anything 

you  want 

or  pomoHiIng  you  don't  viMt  Hint 
roudan  cini  tuppty  or  uta  advor 
fisa  ft  In  tiba 

Searchlight  Section 

To:  ARROW  SALES,  INC.,  7440  Varno  Avo.,  N.  Hollywood,  Colif. 

Nome  ...  . 

Address  .  ...  . 

SFf  ARROW  SALIS,  INC  AD  ON  PAGE  40t 
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SEARCHLIGHT  SECTION 


TUNGAR  BULBS 


All  twb«s  tested  ond  9iMiraiit*«d.  Stondord  Brands  only. 

Prict  svB^oct  to  chofi9#  vitfcoot  notko. 

Lot  uf  qiiott  yoH  on  ony  of  yoor  tub#  roqMlromonH.  Wo  corry  a 
comploto  lino  of  Rocoivinq.  Spociol  Pvrpooo,  Tronsmittinf  otc.  tobos. 
f.O.B.  Boston,  fniniimiffi  ordor  fS.OO. 


CONDENSERS 
AND  ELECTRONIC  TUBES 

IMMEDIATE  DELIVERY- FRESH  STOCK 


ELECTRO  SALES 

no  PEARL  ST,  BOSTON  10,  MASS. 


c  o  . 

LIBERTY  2-7890 
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40S 


Thats  a  Buy 


TABOGR/\M 

I  WRITE  FOR  IT  I 


'  WE  STOCK  large  variety  OF 
COMPONENTS  TE-.L  US  YOUR  NEEDS 
SELL  US  OUR  TUBES  6.  EQUIPMENT 


TUBES 


Use  Tour  Prioritr  (or  SPEEDY  DE LI VE »T  —  E i (cod  Tour  DO  i  Controct  Nov 


Top  Dollnr  Paid  for  You*  Suiplu%  Tub*  y  Send  List  ond  P* 


THAfS 


THAT'S 


BUY 


BUY 


“TAB”  TESTED 
&  GUARANTEED 


«At7C 


CKtl2AX 

CKS22AX 

CHI2SAX 

CMS2AAX 
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Barry  Corporation .  1.5 
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Belden  Manafactarins  Co  .  .  6.5 

Bell  Aircraft  Corp .  3.53,  3.59 

Bell  Telephone  I.abonitories . 192 

Bendix  Aircraft  Corporation 

Eclipae-Ploneer  Division  .  346 

Bentley.  Harris  Mfp.  Co .  169 

Berkeley  Scientific  Corp .  260 

Bird  Electronic  Corp .  3.56 

BIrnhach  Radio  Co.,  Inc .  366 

Blrtcher  Corporation.  The .  311 

Bishop  Mannfacturinc  Corp .  88 

BIwax  Corporation . 236 

Bo<lnar  Indastries,  Inc .  313 

Boctnc  .%irplanc  Company . .  .  319 

Bocart  MaaofacturinA  Corp .  262 

Boonton  Radio  Corporation .  1.53 

Born  Corporation,  tieorpe  W . 360.  361 

Bowser,  Inc.  .  .  302 

Breese  Corporations.  Inc .  173 

Bridpeimrt  Brass  C«»mpan> . 255 

British  National  Radio  Show.  .  200 

Bmbacker  5lanufa4*turlns  Co.  .  365 

Borlinpton  Instrument  Company .  302 

Burnell  A  Company . 75 

Bussmann  Mfp.  Co . 211 


t  aliii.%  ne  t  omt»any  316 

I  amhrIdKe  Thermionic  t  orp  .  24.3 

I  H  noon  Electrir  t'ornpany  ...  .  .  258 

tentralah.  IMv.  tdohe*l  nlon.  Inc.  II.  12,  13 


( int«rpr«tation  of  ce«Ud 
pen  rocfulm  controHod 
i.iEoch  of  Hm  JOHNSON 
indicaWr  IghH  lislad  bolew  in* 
lorporat*  liglit  control  by  moons  of 
filtering,  vorioblo  inton- 
'  sHy  or  radiation  onglo. 


147-430 

Variobl,  light  inUnwty  indicator  ocMmbly 
for  miniotura  bayanat  boMd  bulb,.  Cam- 
Ota  tyga  thuttar,  eparatad  from  froat  of 
ponal,  I,  an  intogrol  port  of  tha  ^  jawal 
oMombly.  Variation  of  light  intantity  by 
moan,  of  peloriiad  dne,  may  ba  offactad 
by  using  th«  nmirly  idanticol  otMmbly 
147-4M. 


147-1600 

Oaad  visibility  from  •xtramaly  wida  angla*. 
$-4  lamp  axtand,  wall  iota  tha  intamally 
ribbad  glos,  bulltaya  jawal  providing  dif- 
fuMd  light  with  •xcallant  intamity.  This 
Uadarwritsr*'  Labarataria,  approvsd  at- 
•ambly  aquippad  with  phaaalic  bos#  and 
Kfsw  tsrminal,.  Chroma  plotad  brow 
baiol;  flnith  oad  oppaoranc,  ivitobla  for 
tha  flnwt  squipmaat. 

147-1220 

A  lamp  oiMmbly  fpr  tcon«mi<al 

c«fitinwpv«  •pArntipffi  idilixifig  noon  bvlbt. 
OowbU  contoct  bnynnot  boM  contains 
sorios  cwrront  limiting  rosislor.  Profoctivo 
lucito  cop,  color  rod,  ombor  or  door,  trons* 
mito  light  with  good  ofRcioncy.  Similor 
modols  with  sockots  for  othor  noon  ond 
low  poworod  incondoscont  bulbs.  All  typos 
Undorwritors'  Loborotorios  opprovtd. 

147-1034 

pilot  light  with  intamally  fretlsd  I"  snap- 
in  jaw,!  and  colerad  plastic  baching  diw. 
Color  dost  not  oppsar  vatil  bulb  is  lightad. 
fulw  indicatiaa  du,  tu  axtamul  light  alim- 
inatad.  lattaring,  numsral,  or  insignia  may 
b,  printad  on  disc  and  orrangsd  to  ba  via- 
iWs  aithar  continuoutly  or  only  oftar  lamp 
is  lightad.  Phsnelic  body,  aersw  tarminola, 
I'adarwritara'  laberatoriaa  opprovad. 


JOHSSOS  Pilot  Lights  are  avail¬ 
able  as  stock  items  in  an  extremely 
aide  rdngc  of  types  for  virtually  all 
miniature  lamps.  As  a  rule,  faceted  or 
smooth  leueis  are  available  in  six 
colors  for  any  light  assembly.  Our 
catalog  contains  concise,  quick  refer¬ 
ence  listings  of  the  JOHSSOS  Pilot 
Light  Line. 

Sond  for  your  copy  of 
Cotolog  972-A5  todbyl 


E.  F.  JOHNSON  CO. 

WASECA,  MINNESOTA 
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This  is  o  pen  of  a  Vanplotter  plotting  board. 
Function:  Plots  D  C.  voltages  x  vs.  y  or  x,  vs.  y, 
and  Xj  vs.  yj. 

Surface:  Thirty  inch  square  plotting  surfoce. 
Accuracy:  .05%  static.  .1%  dynamic. 
Information;  Contact  Electronic  Associates,  Inc. 
Long  Branch,  N.  J.' 
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MODEL  205  '  SERIES  PLOTTING  BOARDS 


Gamewell  Company . 

General  Ceramics  ft  Steatite  Corp  . 
tteneral  Electric  Company 

.Apparatus  Dept.  . 63.  69 

Cartmloy  Dept . 

Electronics  Dept .  3 

tteneral  Hermetic  Sealinr  Corp.  .  . 
(■eneral  Magnetics.  Inc  .... 
tieneral  l*re«lsion  l^ahomtory,  Im 

ticneral  Radio  Company . 

General  Transformer  Company.  . 
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Graphite  3  etallUlng  Corp . 

Gray  Research  ft  Development.  Inc 
tiraybume  Corp . 
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299 

8!l  I 


I.ahnratories  R.  I>erveaux .  71 

I.ab<iratory  for  Elec  tronics.  Inc . 93,  241 

I^kmiala  Electronics  Corporation .  291 

I.ampkin  I..aboratories.  Inc .  391 

I.aPolnte-Plascomold  Corp.,  <Vee>D>X)..  244 

l4ipp  lnsulat<»r  Co..  Inc .  63 

Leeils  A  Northrup  Co .  69 

l..enkort  Electric  Sales  Co .  354 

Lewis  Engineering  Co .  299 

I.ewls  Spring  A  Manufacturing  Co .  303 

Little.  Inc..  Arthur  D . 304 

l.ockhecd  Aircraft  Corp .  172 

Lord  Manufacturing  4'ompany .  309 


Mallory  A  Co.,  P.  R . 99.  151 

MaBM>n  Laboratories .  343 

Marion  Electrical  Instrument  Co .  2 

Markcm  Machine  Company . 290 

MB  Manufacturing  Company,  Inc .  59 

McGraw-HUI  Book  Co..  Inc .  209  | 

Measurements  Corporation . 299 

Mepco,  Inc .  99 

Metal  Textile  Corporation .  341 

Metals  A  C<mtrols  Corp., 

Cieneral  Plate  IHv .  7t 

Methode  Manufactarlng  Corp .  344 

Mica  Insulator  Co .  197 


Measure  and  Record 
Strain  with 
_  PRECISION 


6>channel 

unit 


FOR  PRECISION  MEASUREMENTS  OF 
STATIC  STRAIN 

Static  strain  in  1  to  50  channels  can  be  measured  in 
rapid  succession.  Individually-calibrated  21 -inch  dial 
provides  an  accuracy  of  %  percent.  Smooth  and 
accurate  balancing  controls  for  each  channel.  Con* 
tinuously-varioble  gage-factor  adjustment. 


FOR  RECORDING  DYNAMIC  STRAIN 

The  RS-10  can  be  used  with  an  oscillograph  (such  as 
the  Hathaway  type  S14-C)  for  recording  dynamic 
strain,  providing  accurate  balancing  and  means  for 
precision  calibration  of  the  records. 


MULTI-CHANNEL  PRECISION  MEASUREMENTS 
OF  STATIC  STRAIN 

DYNAMIC  STRAIN  RECORDING  TO  300  CPS 
WITHOUT  AMPLIFIERS 
Write  for  Catalog  Sheet  3H4K  for  details. 

WritB  for  Your  Froo  Copy  of  Hotbowoy  Engiaooring  Nows 


INSTRUMENT  COMPANY. 

ISIS  sa  CLAtKSON  STIEIT  •  DENVf  I  Ift  COIOIA^ 
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makes  fibres  work  for  industry 


Mh'hel  MMniifMciuiinK  <'•  . ... 

Mleo  lntitrum««t  C'ompMiy . 

.Mlrro  S»ltrh,  DIv.  of  MlnneofK^hi 

iioneywoll  R^alator  C'o . 

Mlle«  Reproducer  Co.,  Inc . 

Milford  Rlvetn  *  Machine  Co . 

Mlllcn  Mfff.  Co..  Inc.,  Jarneo . 

Milo  Ka4llo  A  lClectronlc«  Corp . 

MInneapolU’Honcyfrell  Krmlator  Co.. 

Industrial  IMr . 

Mlnncfiota  Mlnlnx  A  Mf^.  Co . 

MltchelURand  Initulallon  Co.,  Inc . 

Model  Rectifler  Corporation . 

Monowalt,  A.  Dept,  of  General  Sectrlr 


Moslnee  Caper  MIIU  Company . . . . 

Motorola  . 

Muirhead  A  Co..  I.td . . 

Mullard  OYcrwean,  Ltd . . 

Murray  Manufacturing  Corp...., 
Mycalex  Corporation  of  America 


National  C4»mpany.  Inc . 

National  Moldite  Company . . 

National  Vnlcanlxed  Fibre  Company 

Neo-HIl  Corporation  . 

New  Hampohlre  Hall  Rearinffa,  Inc. 

New  Hermea,  Inc . 

New  York  Tmnaformer  Co,,  lac . 

Newcomb  Audio  Frodocta  Co . 

Ney  Company,  J.  M . . . 

North  American  Axiatlon.  lac . 

Northrop  Aircraft,  Inc . 

Nothetfer  M'IndInp  laboratoriea . 


MOSINEE  means  more  than 
"papjer  "  in  the  field  of  electronics  and  electrical 
products.  MOSINEE  stands  for  FIBRES  that  have  scientif¬ 
ically  controlled  electrical,  chemical  and  physical  properties, 
to  perform  specific  functions  .  ,  .  fibres  of  dependable 
technical  uniformity  vital  to  your  quality  standards  and 
production  requirements. 

MOSINEE  fibres  can  be  made  to  your  specifications,  with 

*  good  dielectric  strength,  high  tensile  or  tear  strength  .  .  . 

*  specified  pH  for  maximum-minimum  acidity  or  alkalinity . . . 

*  occurate  caliper  or  density  . . . 

*  proper  impregnation  chorocteristics  for  resin,  wax  or  other 
substances  ... 


Remember 


Ohmile  Manufarturiaff  Company ...  St.4, 

Olymptr  Mrial  Produrts  Ca.,  lac . 

Orcrun  lUcctronlca  Mff.  Ca . 

OwcnM-f'ornlaa  Fibcrplaii  Corporation  K, 


Panoramir  Radio  Productm  Inc . 

Paper  Machinery  A  Rmearch.  lac . 

Paramount  Paper  Tube  Corp . 

Peertem  Klectrical  Prodnetn, 

Mr.  of  Altec  lauMlnv  Corp . 

Phalo  Ptantleii  C'orporatloa . 

Phaofitron  Company  . 

Pickering  A  Ca..  Inc . 

Ptx  Manufacturinc  Co.,  Ine . 

Plaatold  Corporation . 

Polarad  Kleetronlco  Corp . 

Polyphane  Inidrument  Company . 

Potter  A  Brumfield . 

Potter  Instrument  Company . 

Preclsl<m  Apparatus  C^,.  Inc . 

Precise  Meaourements  Company . 

Precision  Paper  Tube  Co . 

Premax  Prodacts,  Dir.  Cbisholm-Ryder 
Co.,  Inr . 


•  proper  characteristics  for  plastics  operations  and  parts  .  . . 

•  uniform  softness,  stiffness,  flexibility,  toughness ...  or  other 
vital  technical  characteristics. 


MOSINEE  has  its  sources  of  quality  forest  fibres,  practical 
experience,  laboratory  facilities,  and  scientific  production  con¬ 
trols  to  create  and  produce  the  type  of  fibres  your  operations 
require.  Contact  MOSINEE. 


Radcll  Coffporatlon  . 

Radio  Corcfi.  Inc . 

Radio  Corporation  of  .\mcrtca 


Radio  MatcrialM  Corporation . 

Radio  Receptor  Company,  Inc . 

Railway  Kxprctwi  Aircncy, 

Air  RxprcuM  Dly . 

Ranland  Corporation,  The . 

Raythron  Manufacturinit  Company 


MOSINEE  PAPER  MILLS  COMPANY 

MOSINEE,  WISCONSIN 


Rcmlcr  Company,  Ltd . 

Republic  Foil  A  Metal  MIIU.  Inc. 

ResUtance  Productu  Co . . 

Revere  Copper  A  Bram,  Inc . 

Rex  f'orpomtion . . 

Rhode  Inland  Innulatcd  Wire  Co., 

RIchardnon  Company.  The . 

Roblnnon  Aviation.  Inc  . 

Rome  Cnhic  Corp . 

Runzcl  Cord  A  H  ire  Co . 


Sanborn  Company . 

Sanyamo  RIcctric  t'ompany. 
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Nirke«  TarAlaa.  Inr.. 

IWllfler  IMvtiilMi 
s«‘lentlflc  ia#rtrl«  DIv.  of  “ft” 

rnmiCAt«d  G»p  Co . 

«N  |fitnio  Maffttrto  DIv.  of 

BoadlK  Auotiott  Corp . 

Nfcow  MoCal«  Corpormtion . 

Hrrv  VorpormtUm  of  Aoirrlro . 

HerromochaalaMJi,  Int . 

HoMtoOM  Clorh  Timer  INr . 

Mliolie|iroof»  Ine . 

<ihollrroMi  Mfx.  Co . 

Hhore  Brothem.  Ine . 

MUrrna  IniitnimeatH.  Iim- . 

hIkiimI  KnirlneerlBK  ft  Mfff.  Co . 

HtmiMoii  Elertrlc  Com  pony . 

^renoeB  ft  Compoay . 

Ooathweoterm  Indinvtiiol  KleetnHilr«  C 

Hperlolty  BoUery  Company . 

Npeer  ReoUtor  Corp.  . 

'<pnun»e  KleotHr  Company . 

ftlorftpole  Carbon  Company . 

standard  Ptrao  Company . 

Starer  Company . 

Mtereno  MaanfaetaHny  Co.,  lac . 

Stoddart  Aircraft  Radio  Co . 

Himthero^Dnaa,  lac. . 

stnpakoft  Crvamftc  ft  Mfy.  Co . 

Htarterant  Company.  F.  A . . . 

Haperlor  VIORliir.  Company . 

Haperior  Tnbc  Company . 

Hyiraala  KlectHe  Prodactii.  Inr...1. 
Nyntroa  Co . 


Pure  Teflon*  and  Chemelec  Mixtvires,  which  are  "alloys”  of 
Teflon,  offer  product  engineers  a  whole  new  family  of  materials. 

Undoubtedly  you  are  familiar  with  the  properties  of  pure 
Teflon  — its  chemical  inertness,  its  unapproached  didectric 
qualities,  its  serviceability  at  temperatures  from  — 110*  F.  to 
500°  F.,  its  extreme  anti-hesiveness,  its  zero  water  absorption. 

Now.  Chemelec  Mixtures  further  broaden  the  scope  of  this 
wonder  plastic.  If  you  want  Teflon  that  can  be  soldered  or 
cemented,  you  may  have  it.  If  you  want  Teflon,  "alloyed” 
with  metal,  glass,  ceramics,  carbon,  mica,  quartz,  alnico. 
asbestos,  silicate,  calcium,  or  boron,  etc...  to  meet  a  par¬ 
ticular  material  requirement,  you  may  have  it,  too. 

Bring  us  your  problem  and  our  engineering 
department  will  work  with  yours  to  deter- 
mine  the  material  best  suited  to  your  needs. 


Tnylor  Vlbr»  On. 
Tnytor  TNU>m,  li 


rnrhidcnl  Hcmien  Corpomllon . 

Tnfhitoincy  iMtmmnnt  Corp . 

T«>ktrDnU,  Inr.  . 

Te4-In»tnim«titn  Co.,  Inr . 

THHmnlcs  tnhnrnlnn  .  Inr . \ 

THewnre  l^ibnrntorWn.  Inc . 

THn.  nnciip-Aeomttlr  IN^IhIob . 

f^rpnnlny  Cwpnny,  I..  H . 

Thermndor  ICInrtHr>nl  Mfy.  Co . 

rhompoon-Brrmor  ft  Co . 

Tlnnormon  Fiodocto.  Inr . 

riAi  KIrctffie  Corp . 

Tobr  Itnitiirk^-n^**  Corpcmitlon . 

TnuiMfPdlo.  Ltd . 

Triplrtt  Elortrtcol  InMfiimenC  Co.... 
Trn-Ohm  Frodort*.  Mrlalon  of  Modrl 

Cntlnf  rrinp  Mfy.  Co..  Inr . 

Tuny^Hol  Hortrir.  Inr . 

Turnrr  Compnny.  Thr . 


trinitr  f'ompony  . 

f'nItrd-Cnrr  FnMmrr  I'orpormtioa. . . 

I'nitrd  Condmorr  Corp . 

I'nltrd  Mannfnrtnriny  ft  Srrvtco  Co. 

I'nitrd  Tmnsformrr  Co . fteroi 

I'nltrd  Stotro  Cteokrt  Company . 

I'nitrd  fttotm  Rndlmn  Corp . 

rnIvrmMi  Wlndlny  Co . 


Vrrdrr’Root  Inrorpomtrd . 

VIrkrm  Klrrtrlc  MtIhIob . 

Virtorrm  Inntmmrnt  Company. 
VIrtory  fTnytnrrrlny  Corporation 
Volkrrt  Wrtal  ^tamplnyfi.  Inc... 


PAMNCATOtS  OP  'TmOK'.  "ICa-P” 
AND  OTHfR  PlUOROCARbON  PtASTKS 


CAMDEN  1.  NEW  JERSEY 


Wnldrw  Kohinoor,  Inr  . 

Hard  I.ronard  ICIrrtiir  Co . 

H’atrrn  Wire  Company . 

H'atrrman  Prodarta  Co.»  Inr . 

H’r«itrm  tsold  ft  Platinum  Works. 

Wriktrm  International  Co . 

Wewtinyhoosr  KIrrtrIr  Cora. 


Wheeler  Innulated  Wire  Co^  Inc.. 
White  l>ental  Mfy.  Company,  9.  9. 
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-IPimQJMIKIDN- 

SERIES  E5-500A 

High  Sensitivity— Wide  Range 

5 "  OSCILLOSCOPE 

with  PUSH-PULL 
VERTICAL  and  HORIZONTAL 
AMPLIFIERS 

20  MV.  per  inch  “V”  Sensitivity 
150  MV.  per  inch  “H”  Sensitivity 


IMPORTANT  FEATURES 


■it  Hi(li  Sensitivity,  Eitended  Ranfe,  Push-Puli,  Voltaiu 
Reiulated  Vertical  Amplifier  -  10  cycles  to  1  MC 
response.  Input  2  megs.  22  mmfd. 

It  Frequency  Compensated  *‘V"  Input  Step  Attennater. 
■it  Vertical  Phase-Reyersing  Switch. 

■it  Eitended  Range,  High  Sensitiyity,  Push-Pull  Harl- 
lental  Amplifier  -  10  cycles  to  1  MC  response  at 
full  gain.  Input  Vt  meg.  and  20  mmfd. 

■it  Linear  Multi-Vihrator  Sweep  Circuit  -  10  cycles  to 
30  KC  plus  line  and  eiternal  sweep. 

■it  4-Way  Synch.  Selection  -  Internal  Positive,  Internal 
Negative,  External  and  Line. 

■k  ‘T'  Axis  Modulation  terminal  for  blanking,  etc. 
•it  Internal,  Phasahle,  60  cycle  Beam  Blanking. 

■it  Sweep  Phasing  Control.  Wide-angle  bridge  circuit. 
h  Direct  H  and  V  Plate  Connoctlansr  all  4  plates. 

It  Audio  Monitoring  Phone  JKks. 

W  High  Intensity  CR  Patterns  through  use  of  adequate 
high  voltage  power  supply  with  2X2  rectifier. 

W  Tube  Complement  and  Circuit  -  6C4  ‘‘V  cathode 
follower,  5CB6  "V"  amplifier.  6C4  "V"  phase  In¬ 
verter.  Push-Pull  6AU6'S  “V"  CR  driver.  7N7  "H" 
amplifier  and  phase  inverter.  Push-Pull  6AU6's  ‘‘H’ 
CR  driver.  7N7  sweep  oscillator.  SY3  and  2X2  rec 
tifiers.  VR-150  voltage  regulator.  5CPI/A  CR  Tube. 
■it  1  Feur-Way  Lab.  Typo  Input  Torminals  -  Take 
banana  plugs,  phone  tips,  bare  wire  or  spade  lugs 
W  Light  Shield  and  Mask  removable  and  rotatable. 

■it  Extra  Heavy-Duty  Canstruction  and  components  tc 
assure  "Precision"  performance. 

•it  Heavy  Cauge,  Anodiied,  Ho-Glare,  Aluminum  Panel. 
■it  Fully  Licensed  under  W.E.  Co.  patents. 

n  In  kxivred,  bUrk  ripple,  hetvy  xauxe  steel 
esse.  Slie  x  ISH"  x  18".  ('omplete  nitli 
llaht  shield,  rsltbrstlna  nis^k  snd  Instrurtton 

msnusl . NET  PRICE  StSB.SO 


See  OUe  n*w  ••MECISION"  5“  OfciMoicop* 
on  display  and  avaitabla  at  loading  radio  oquipmont 
durributors. 


Precision  Apparatus  Co.,  Inc. 


1 


Cuwt:4MI*vtf.  N.V.e..U.ft.A.CnM«:  MORN  AMEX 
U  Cuada:  AtlM  Radi#  C«r».  Ltd..  Taranto.  Oatorla 


Uliitehrod  Htamplac  Co .  S5| 

Wilcox  Electric  Company .  i7§ 

Wiley  ft  Sons.  Inc..  John .  SPR 

Wlllltuns  ft  Co..  C.  K .  174 

WInchentcr  Electronics.  Inc .  IM 

Workshop  Asnoclnles.  The . .7SS 


Xcellte  Incorporated  .  . 


/ophur  MHIn.  Inc .  3SS 


PROFESSIONAI.  SERVICES .  363 


!  SEARCHUGHT  SECTION 

]  (Classified  Advertising) 

i  H.  E.  Ililty,  Mgr. 

I 

1  EMPLOYMENT 

I  Po^itirms  scant  . 367*375 

Selling  Opportunities  Offered . 367.  375 

Positions  Wanted  . 357 

Selling  t)piM>rtunities  Wanted .  367 

Employment  Services  .  367 


I  SPF.CI.\I.  SERVICES 


Contract  Work  . .  .T67 

Rebuilding  .  367 


BUSINESS  OPPORTUNITIES 
Offered  .  367 


EQUIPMENT 

(Used  or  Surplus  New) 
For  Sale . 


367.  376-406 


WANTED 

j  Equipment  .  . 404 

ADVERTISERS  INDEX 

Allied  Electronic  Sales .  400 

Alvaradio  Supply  Co . 404 

American  Electrical  Sales  Co .  398 

American  Silver  Co .  367 

Anna  Corporation  .  369 

Arrow  Appliance  Co .  367 

Arrow  Sales.  Inc . 401-404 

Automatic  Electric  Co .  374 

I  B  &  B  Distributors .  403 


Barry  Electronics  Corp .  395 

Bell  Aircraft  Corp .  374 

Bendix  Aviation  Corp .  372 

Bendix  Aviation  Corp.,  Pacific  Div .  370 

Blan  . 402 

Brooks  Inc.,  B.  D .  398 

Candee-Airco  . 400 

Capehart-Farnsworth  Corp .  374 

C  &  H  Sales  Co . 393.  404 

Chamberlain  &  Co.,  M.  G . 367 

Chance  V'ought  Aircraft .  372 

Chase  Electronic  Supply  Co .  395 

Comet  Electronic  Sales  Co .  397 

Commercial  Surplus  Sales  Co .  398 

Communications  Devices  Co . 398 

Communications  Devices  Co.,  Inc . 403 

Communications  Equipment  Co . 386,  387 

Convair .  371 


Cornell-Aeronautical  Laboratory,  loe .  373 

('ottooe  ft  Co.,  A .  400 

O  &  L  Electronics .  367 

Davies  Laboratories,  loc .  375 

Daystrom  Inc .  370 

Edlie  Electronics  Inc .  399 

Electro  Impulse  Laboratory .  .  .198 

Electro  Sales  Co .  405 

Electronic  Engineering  Co.  of  Calif .  370 

Electronic  Expediters  .  400 

Electronic  Specialty  Supply  Co .  401 

Electronic  Surplus  Brokers . 400 

Klectronicraft.  Inc . .  379 

Empire  Electronics  Co . 402 

Engineering  Associates .  399 

E  P  C  0 .  399 

Finnegan,  H .  404 

Freeland  Products  Co...  .  367 

General  Electric  Company .  373 

General  Motors  Corp.,  AC  Spailc  Plug  Div.  371 

Gibbs  Manufacturing  &  Research  Corp . 372 

Globe  Industries  . 399,  402 

(loodyear  Aircraft  Corp .  .  368 

Green,  Gould  . .402,  404 

Grossman  Sons.  Inc.,  L .  367 

Houde  Supply  Co .  367 

Instruments  Associates  .  289 

J.  S.  H.  Sales  Co .  400 

Jet  Propulsion  I..aboratury . 373 

Key  Electronics  Div . 396 

Klein  Co.,  Manuel.... .  390 

I^pirow  Bros .  403 

Lectronic  Research  laboratories . 376,  377 

I.il»eny  Electronics,  Inc....  .  384 

I^owenthal  Co.,  T.  R .  396 

Maritime  International  Co.  . . .  397 

Maritime  Switchboard . 394 

Maxson,  W.  1 .  368 

McKiernan,  John  .  404 

McNeal  Electric  &  Equipment  Co .  392 

Melpar,  Inc . 375 

Metropolitan  Overseas  Supply  Corp .  398 

Michener  &  Holland .  367 

Michigan,  University  of . . .  . .  369 

Minnesota.  University  of .  373 

Mogull  Co.,  Inc.,  Alexander .  392 

Monmouth  Radio  laboratories .  391 

National  Cash  Register  Co .  370 

National  Research  Corp .  375 

National  Union  Radio  Corp .  374 

Norman  Radio  Distributors,  Inc .  402 

Overbrook  Co.  . .  404 

I’hotocon  Sales  .  396 

I*otter  Instrument  Co .  375 

Precision  Electrical  Instrument  Co .  399 

Radcom  Engineering  Co . 403 

Radio  Development  &  Sales  Co .  402 

Radio  &  Electronic  Surplus .  402 

Radio  Ham  Shack,  Inc .  385 

Radio  Shack  Corp .  394 

Radio  Surplus  Corp .  381 

Raytheon  Manufacturing  Co .  371 

Raytheon  Mfg.  Co . .  402 

Reeves  Instrument  Corp .  368 

Relay  Sales  . 383 

Reliance  Merchandising  Co .  378 

Role  Electronics  Inc .  402 

Sandia  Corp .  369 

Servo-Tek  Pioducts  Co.,  Inc .  ..  382 

Stavid  Engineering  Inc .  372 

Tab .  393,  406 

Tallen  Co.,  Inc .  404 

Technical  Materials  Co  . .  367 

Telemarinc  Comniunications  Co .  388 

Traccrlab,  Inc .  374 

Universal  General  Corp . 388 

Universal  Yonkers  Corp .  403 

V  &  H  Radio  &  Electronic  Supply  Co . 404 

V’ets  Distributing  Co.,  The .  . .  402 

Weston  Laboratories  .  401 

Wilcox  Electric  Co .  367 

Woritshop  Associates.  The  .  368 
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STANDARD 

IMPEDXNCfS 


TOTAL 

DB 


50/50n  and  73/730 


sian»  "'ll: 


Because  D''awi /R// 

makes  the  most 
complete,  the  most 
accurate  line  of 
ATTENUATORS 
in  the  world! 


550-1¥)-  Attenuaio^ 


In  addition  to  Daven  being  the  leader  in  audia 
attenuators,  they  have  achieved  equal  promi¬ 
nence  in  the  production  of  RF  units.  A  partial 
listing  of  some  types  is  given  below. 

DAVEN  Radio  Frequency  Attenuators,  by  combining 
proper  units  in  series,  are  available  with  losses  up 
to  120  DB  in  two  DB  Steps  or  100  DB  in  one  DB 
Steps.  They  have  a  zero  insertion  loss  and  a  frequency 
range  from  DC  to  225  MC. 

Standard  impedances  are  50  and  73  ohms,  with 
special  impedances  available  on  request.  Resistor  ac¬ 
curacy  is  within  ±  2%  at  DC.  An  unbalanced  circuit 
is  used  which  provides  constant  input  and  output 
impedance.  The  units  are  supplied  with  either 
UG-58/U*  or  UG-185/U**  receptacles. 


RFA*  &  RFB  540«  1,  2,  3, 4  DB 


50/50n  and  73/730 


50/500  and  73/730 


50/500  and  73/730 
50/500  and  73/730 


RFA  &  RFB  551 

10, 10.  20,  20.  20  DB 

m' 

50/500  and  73/730 

RFA  &  RFB  552 

2,  4. 6,  8,  20  DB 

50/500  and  73/730 

These  units  are  now  being  used  in  equip¬ 
ment  manufactured  for  the  Army,  Navy 
and  Air  Force. 


640 

Atteniicdiim  NeiwMJ^ 


\ 


I 

< 


1 


give  you  8_pjvs_fealwres  at  no  extra  cost 


RCA'developed  metal*shell  kinescopes 
offer  design  engineers,  manufacturers, 
and  users  of  TV  receivers,  many  impor* 
tant  advantages  over  all-glass  types  .  .  • 

n  Reflection-free  Faceplotes:  Frosted  sur¬ 
face  of  faceplate  prevents  reriections  of 
light  sources  and  bright  room  objects  at 
any  angle  to  the  tube. 

□  Superior  foceplote  Quolltyt  Metal-shell 
construction  permits  the  use  of  high- 
qualit>  sheet  glass  made  to  RCA 
thm.  Its  use  results  in  greater  freedom 
from  imperfections,  such  as  blisters,  chill 
marks,  shear  marks,  mold  marks,  and 
ripples.  Faceplates  of  uniform  thickness 
transmit  the  picture  with  uniform  bright¬ 
ness  levels  over  the  entire  viewing  area. 

Lom  Woightt  RCA  21*  metal-shell  kine¬ 
scopes  weigh  only  about  18  pounds,  a 
Vidue  approximately  12  pounds  less  than 


□ 


□ 


comparable-size  glass  types.  Hence,  they 
are  cheaper  to  ship,  easier  to  handle 
during  assembly  and  testing  operations, 
and  can  be  mounted  with  lighter  support¬ 
ing  structures. 

Opticolly  Svporiort  Relatively  thin  and 
Hat  spherical  faceplate  of  uniform  thick¬ 
ness  permits  wide-angle  viewing  with 
minimum* picture  distortion. 

High  Safuty  Factort  Inherent  mechanical 
strength  of  metal-shell  construction  pro¬ 
vides  greater  factor  of  safety  in  handling 
operations. 

UtUisa  Tima-Tatfad  Campanantst  21* 

metal-shell  kinescopes  permit  the  use  of 
proven  deflection  circuits  and  available 
components  to  produce  pictures  having 
good  corner  focus  and  negligible  pin 
cushion.  No  need  to  experiment  with 
special  components;  volume  production 
can  be  achieved  with  minimum  delay. 


□ 


ValumaTypasi  More  RCA  21*  metal-shell 
kinescopes  have  been  produced  than  the 
total  of  all  21*  glass  kinescopes.  Because 
of  this  production  experience,  21*  metal- 
shell  kinescopes  offer  a  greater  degree 
of  dependability  and  uniformity. 

□  Availahllltyt  Manufacturing  facilities  in 
two  RCA  plants  insure  continuous  high- 
volume  supply. 

For  technical  data  or  design  assistance 
on  RCA  kinescopes  or  other  types  of 
tubes,  write  RCA,  (^mmerctal  F.ngineer- 
ing,Seaion  FR42,  or  contact  your  nearest 
RCA  field  ofhce:— 


FIIID  OFFICISt  (East)  Humboldt  5-3900,  41 5 
S.  5th  St.,  Harrison,  N.  J.  (Midwest)  White¬ 
hall  4-2900,  589  E.  Illinois  Si.,  (Chicago,  111. 
(West)  Madison  9-3671,  420  S.  San  Pedro 
St.,  Los  Angeles,  Calif. 
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